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PUEFACK. 

In recent times the dyeing and staining of wood, bone, 
Jiom and ivory, like so many other crafts, has been 
ct)mpleUd\ revolutionised, and has experienced a com- 
plete series of improvements. The introduction of the 
coal-tar colours has put at the disposal of the industry 
a number of dyes and stains which are now used in 
enormous quantities. Many dyers and stainers long 
remained ignorant of the very existence of these 
artificial dye stufi's. 

In spite of the comj)ulsory limitation of space, this 
manual gives an exhaustivt' account of the modern 
practice of dyeing and staining wood, bone, ivory and 
marble, All new processes have been t(‘sted. and have 
been inserlt‘d only wlien they have btnni found to be 
of practical utility. In this way much space has been 
saved for really important matter. 

I have adhered strictly to m\ intention of giving 
only reliable recipes, and that in such a form that 
any practical worker can make use them without 
further trouble. T hojie, tljjerefore, that this little work 
will b<! found of rea^ service to the industry. 


THE AUTHOR. 
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The or nf wood, ivory. Ijojie and 

nmrMo (\ss('ntially consisrs in ^dvniH them a different 
colour from their natural one. It ^aies without sayinc 
that lht‘ prnci^ss adopunl must dt‘]M'nd on nature 
of the material. As a ^a-ncral rule, the d{‘(^])<u’ tlie stain 
|U‘m‘tral<‘s tlu* mor(' duralije th(‘ resultin^^ colour will 
he. Most of the d\es us('d an' <4raduall\ hh'aclu'd hy 
(‘xposurt' to lijiht and air. so that it hecomes lua't'ssary 
to proti'td tliem from air. li^ht and <lamj> h\ a coatm;; 
of varnish. 

While in the textile colouring industrii's we draw 
a disliiK'tion lu'tweeii dyciu;.: ( I'arlx'U) and mordantin^f 
(Jh'ixcn), and always rc^uird the latter oja-ration as 
prehminai'N to tlie former and as makin^^ tlu* mateiaal 
tit to take up tla* dye, w<- do no! ri'coemsc any such 
distinction in the hranch ofMyeine dealt with in this 
hook. I sliould like to sa\ that jiu' words “ Farlam “ 
and “ H(*i/('n ” ate here looktal u])on as synonymous, 
to previ'ut all risk of misapprehen.sion. 

The din'ctioiis eiveii fof tlu' production v)f tlie ditf'ereiit 
colours on Iht' materia^ls treated (d’ are ^dven in 
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the bociy of the hook. It has, h(^wov(j*, heei?^ nece^B^y' 
tv' ^"ondense everythinj,^ as luhch as j308sihle. .Jt 
only i)e iiientioned liere that ^he operator will ’not'get 
^^ood r<‘siilts, even with the use of the best teoi^i 
unless he understands th(‘ sulistanees lu! is worMlig 
with and 1h(* way in which tlnw behave one tf) another. 




1. MORDANTS AND STAINS. 

O 

I. 

ACIDS. 

Sulphuric Acid. 

Of all the acids which arc used for our purposes sulphuric 
acid certainly takes the chief place. It is partly used 
with other stains to ^ive them particular shades or for 
the solution of indigo, 

As a rule, two sorhs of this acid are known, the differ- 
ence being in the inethcKi of nianuffwture. 

Tlie so-called English .sulphuric acid is made by burning 
sulphur or iron pyriU‘s in ovens with a good draught. 
The sulphurous acid produced passes, by a somewhat high 
chimney, into the so-called lead chambei*s. These are 
rectangular realms of lead, supported by wooden flaming, 
and arranged in seri(‘s so that the ga,*- passes through them 
in turn. An uninterrupted .supply of air. which is nects- 
sary for the success of the operations. •»,iis iiitroduceti 
through a pipe leading from the la.st chamber to the 
grate of tlie ovens. In the fiAt chamber the mechanical 
impurities of the .sulphurous acid settle to the floor, and 
the purified gas passes into the second chamber, which 
contains vessels filled with nitric acid. This is reduced 
by the sulphurous ludd. forming oxides of nitrogen, and 
then nitrous acid, which becomes intimately mixed with 
the sulphurous acid. The mixture passes ixto, the third 
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fhamUL'i*. wliii'li s[a'am is lilown. Tins, mixing with 
tlu' two gases, converts the sulphuroi'is into* sulphuric 
aei<t, 1\Y means of oxygen froih the nitrous acid. The 
dilgte siilphuiK' acid falls in drv))s on to the thxU of Jbhe 
eliamher, A foiiith smaller chamber is recjuisite to com- 
plete this precipitation of the sulphuric acid, and into ft 
also .steam is blown. Oxuh^s (»f nitrogen esca}>e thence 
into the outei- air. The sulphuric acid thus obt aim'd is. 
howevi'r, very much diluted, and must b(‘ concentrated 
first in lead and them in j»tatinum vessels Knglisli sul- 
jdiune acid generally has a density of (W; drg. lb 

Tbc' j)n‘])aration (>f tlu‘ so-called Xordliausen sulfiliuric 
acid IS (jUite diflferent Here sulphate of iron, consisting, 
as is wi'll known, of fernnis oxide, sulphuric acid and 
water, is first calcined in spinal ovens to get rid of the 
larger part ot its 10 pei’ cent, of water, and then heaU'd 
more strongly in ranges of long-necki'd fireclay iTtorts 
over an open tire. As soon as wliite fumes (anhydrous 
sulphuric acid) issue from the necks of the retorts, the 
condensers are luteil on and the firi' is raisiMi tall tlu' 
retorts are red-hot. and they are kept so till the con- 
densers, which heat up at fii’st. bi'gin to get cool again. 
This IS a sign that all tlu* sulphuric acid has been dis- 
tilled over, and that tlie process is therefore at an end. 
The yield is about 1.) per cent of sul])huric ficid. which 
IS at once stored in cart hen wan* bottles The residue 
in the J’ctorts ..consists pnnnpallv of sesijuioxidc of iron, 
a sub.stance which, when ground and levigated, is known 
as rouge or coleothar. TI/Is process usisl to he eonfinetl 
almost exclusively to Nordhau.scbi whence tli(‘ arid was 
sent in all directions. 

Tliese two sorts, quite differently manufaetured. of sul- 
phuric acid, although agreeing in their general properties, 
yet differ in many respects. Nordhaiisen acid emits thick 
white funielb ,whcn a ve.ssel of it is opened, and English sul- 
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pliurii* acjd doc'i^iiot.* Tlu' rcasj)!! is t(> lu- founfl’^in tjit* 
poniliar coiisl itiitioii of yic Nonlliaiiscii acirl, WliiU I ho 
EiiglisjJ acid consists of c^jiial pai-ts of anliydious acid and 
wrftcr. so tlic^t it is a. fiydraU^ of Uic former, tlic acid 
* from Saxony (‘onsist'- «}f a compound of this ]ivdrat(‘ with 
•anhydrous acid. It is the c.scapc of tlic anlivdious 
acid that causes the fumes aliove spoken of, when it I'om- 
bines with tli(‘ water vapour of tlie atmosphere, Tt can 
thus he readily seen how injurious it is to tlie Xordiiaiiseii 
acid to leave the ve^'^el emit ainin<; it open. Indiijo dis- 
solves mucli hetli-r in tlu' Xordhaiisen than in the 
En^dish acid. Xordhausen sulphuric acid is thick like 
oil. so that it deserves the name of diI of vitriol heuter 
than tlu' EnLili''h acid, which is sonu'what thiniu'r Both 
acids are rmnarkahle tor their I'vt raordinarv alhnitv foi 
water They not only ah>m h enoimh wat»‘r vapoiii fioiii 
the air to iM-iome cmisKh'iahlv diluti'd hul wlnn added 
to water comhine with it with much evolution of heat 
Two jiractical warnini^s can be deduced fj-om iln'si* cir- 
cumstances One is to k«'ep bottles of sulpljuric a('id 
carefully stoppereil ; the other is m'ver to pour water on 
to the acid. If this is done, so much stt'am will hi* ^'iier- 
ated that, tin* acid v ill In* thrown violeiitiv rilx ut It is 
essential always to pour the ai*id iiitj) water, and that 
slowly and with const ant stirniii*. e^ji-ria'lv if tin* vat'r 
is hot. 

X^imlhansc'ii oil of vitriol freezes at IS de^ C.. tin* En^.^- 
lish acid at .'M di*”;, Both lynds of acid can he bought 
quite pure ('iioiigh for oi*i- purposes It is onlv iieee.ssary 
to see that the density is as higli*as it profe.sses to be. 
This can always la* easily ascertained hv means of a livdro- 
rnctcr. 
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IlYDHOCHhORIC AlTD. 

This suhstanci' is art.ifiri;illy< ])r(4>aic‘(l hy diAilling 
cH)ininon salt, with sulphuric acid. To anhydrous 
hydrochloric acid the vitriol must he used coucentraioc^ 
hut it is used diluted wlien it is intended to make ddifki 
liydrochloric acid. In a state of jmrity hydiawhloric acid 
is coloui'less. It may he made yellow hy did liaving 
fallen into it. or hy the presence of a trace of frei' chlorine. 
The white fumes which it forms in the air are formed l>y 
the liydrochloric acid ijas which escape’s from it condens- 
ing with atmosplH'iic water vapour, (kmcentrated hydro- 
chloric acid has a destructive action both on vegetable 
and on animal .substances. Its commoiu’st im])uriti(‘S are 
sulphuric acid and sulphate of senla, which have been 
mechanically carried over by a t<H) rapid distillation. 
Chloride of iron, toee. may lx* carried over if the salt- use<l 
contains iron Free’ chlorine as an impurity in hydro- 
chloric acid means that, the oil of vit.riol usi’d in its manu- 
facture containi’d nitric acid, whii’h se’ts free the chlorine 
from some of the hydrcH'hloric acid. 

Aqua-regia is made hy mixing hydrex-hloric acid with 
twice its weight of nitric acid. It contains free’ chlorine, 
by means of which it exi’rts most of its (’ffects. 

Hydrochloric acid is oftem used for blearhing vaHouw 
materials, and is much einployefl in jinxlucing brilliant- 
shades in wood-dyeing. 


Nitric Acj^o. 

For our purposes, the use of nitric 'u’id is somewhat 
restricted. It is used mixed with other stains, or alone 
for the production of yellows. 

It is a colourless liquid, with a characl.cristic acid smell 
and taste, \7hen concentrated it emits into tlie air slight 
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wiuto lumes, wlilpn ate caused by 'the vapour ot#tAe acid^ 
combining with moisture from the air. It absorbs mois- 
ture ffom the atmosphere. The commercial reddfbh- 
brown aqua-fortis is the •strongest nitric acid mixed with 
nitrous acid. From what has been said about nitric acid, 
Wlows that it too must be kept m carefully closed 
vessels. 


SuLPHUKOUs Acid. 

Tliis acid is of no interest to u.s, except as a bleaching 
agent. 

Sulphurous acid is formed by direct combination when 
sulphur is burnt in air or in pure oxygen, and also by 
roaat-ing many metallic sulphides, such as pyrites. It 
can be obtained chemically pure together with sulphate 
of copper by heating copper with concentrated sulphuric 
acid. Another way is to mix 24 lb. of anhydrous ferrous 
sulphate with 10 lb. of sulphur, and to heat the mixture in 
a retort provided’ with a wide delivery tube. The residue 
in the ret-ort is sulphide of iron, which (vin be used for 
making .sulpliuivtted hydrogen. Sulphurous acid is a 
colourless gas of sp. gr. 2.27, and smells like burning sul- 
phur. Its inhalation causes cougliing and a feeling of 
suffwation. It neithi'r burns nor supports combustion, 
and burning .substances an* at once evrlinguished by it. 
At from If) to 20 deg. C. and under a piessuri' of three 
atmospheres it liquefies to a mobile fluid trf sp. gr, 1.49, 
which produces great cold on evaporating. It is fairly 
soluble in water, which absorbs eighty times its own 
volume of tlie gas at 0 deg. C., amj, fifty times at 10 deg. 
0. The solution colourless and acid, with a suffwating 
smell like that of the gius. It has an unpleasant tasto, 
and is rattier unstable. The ga.s bleaches many dyes in 
the prt'scnce of water, witliout, however, aetuajly di'st.roy- 
ing the colouring matter, as chlorine does. 
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OXAI.H A( ID. 

,'rhis occiiis in ciiinnK’irt' in linely I'onnc/J four- 

sidt'd wliitf and is iisi*(i *ji dt'.'d for offr pur- 

[iHi-rs. It IS usi'd for ^radini^ many (‘oloiirs. ifiid niatorially 
assists sulpliiiroiis acnl in Idoacliiiiii • 

Otlu'r arids. sucli .'is tartaric and citric, arc not. u^d 
in nur business. Tlu' two just mentioned are tlearer tlian 
ovalic acid, and i(ive no bitter ii'sidts than tliat acid, 
whicli IS ilu'ap and efl’ective 

II. 

ALKALI KS 

(’.vrsTK Soi)\. 

('aiistic soda, or solmiii livdi.'ite, juit on tin* market 
311 dniiii" oi 111 solutions of variou- st lengths It is pre- 
pared liv the action of bine on a solution of (*arbonate 
of soda, will'll (he cailmnic acid is traiisfeirisl to the lime. 
The caustic soda Ive i'- diavin ofT. evapoiated to tlu* 
proper coiu'eiit rat ion. and then lillod into iron drums in 
whicli it sets to a solid ma'"- The following table of 
c.austic soda. lv(*s (aftei Lunge) will be found useful • 


S|M-( llll (il.IVltl. 

t-. Ilauith'-. 


(ii.uiiiiM'S .N'.iflO 

.\.i 1 lu li\ \ ultmif 

l..'» lltlc. 

l.()07 

1 

.01 

0 

l.OM 

* 'Jt 

1.2 

12 



si 

21 


1 

2.71 

2H 

1.0 tt; 

5 

:;.25 

.‘15 

i.oir> 

0 

^ 1 

42 

] .052 

7< 

t.ot 

40 

1.00 


.5.2‘1 

50 

1.007 

0 

5.S7 

o;{ 

1.075 

10 

0.55 

70 

l.OH.} 

il 

7.:u 

70 

1.001 

12 

♦ S 1 

K7 

1.1 . 1 

i:i 

s.os 

‘)5 

l.lOK , 0 

14 

tM2 j 

104 

1.110 

< 

c 15 

^ Mo.oo 

* 

112 
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always alti'inU'd with ^(htticulty ami risk, unU'Ss an ap- 
paratus IS al liaml for (lissolvmi;,th(' caustic scxla in the 
dniin l)V jncaiis«()f a current of slts'un. This is done by 


placing the drum over a pan intended to catch the lye 
flowin*; from it. A suitably placed pipe leads the steam 
from below into an openiiii; made at the ^proper spot, 
and lh(‘ melting process begins of itself. • , 
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Cauronate of Soda. 

Carbonate of so<bi. or sodium tfarbonat.(\ formerly made 
hy burning ccTtaiii soa-wrods, is now an artificial product 
only. Its nianufacturt' may bo divided into the old, ort 
Leblanc process (now aImo.st obsolete), and the Sofvrfy 
prwess, which is now practised m all civilised countries. 
It. consists ni saturating with carbonic acid a brine pre- 
viously treated with ammonia gas, whereupon carbonate? 
of soda is precipitated. The precipitate is ignited, and 
the resulting mono-carbonate is sold a,s calcine<l soda. 

Anhydrous calcined stxla contains ,08.58 jiei* cent, of 
soda, and 41.42 per cent, of carbonic acid ; while the 
crystallised salt contains 21.81 per cent, of swla, 15.43 per 
cent, of carbonic acid, and 62.70 per cent, of water. 

The following is a table of carbonaU* of sotia solutions 
after Lunge:-- 


SpecilK' tiravity. 

1 


Wfipht ]Mi’ (Viit. 

4»l 

t Irani HU'S 
{«*r iitn*. 

1.007 

1 

.67 

6.8 

i.oai 1 

2 

1 .3.3 

13.5 

1.022 

.3 

2.(W 

21.4 

1.029 

4 

2.76 

28.4 

1.03G 

,5 

3.4:3 

35.5 

1.045 

6 

4.29 

44.8 

1.0,52 

7 

4.94 

52 

l.OG 

8 

,5.71 

60.5 

1.067 

9 

i 6.37 i 

68 

1.075 

10 

, 7.12 1 

! 7().5 

1.083 

11 

I 7.88 

85.3 

1.091 

12 

^.62 

94 

1.1 

13 ' 

9.43 

103.7 

1.108 

14 

10.19 # 

112.9 

1.1 IG 

1.5 1 

i 10.95 

122.2 

1.12,5 

16 

1 ll.Hl 

182.9 

1.134 

17 ; 

12.61 

143 

1.142 

18 

’13.16 

150..3 

1.162 f i 

19 1 

14.24 

164.1 

1 


! It - 
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Bokax. 

Sodium borate or boFax is a compound of soda and 
boric acid. Jt has only feebly alkaline properties, but 
Jiaa nevertheless much dissolving; and purifying action. 
¥n1ortunat(‘ly it is dear, so that it.s us(' is not universal. 

Watekglasb. 

Watergla.ss or silicaU* of soda is obtained by fusing to- 
gether 100 lb. of finely pijwdered (|Uartz, 60 lb. of calcined 
Glauber's salt and from lo to 20 lb. of coal. It comes on 
the market iiiostly in the form of a syrup, and contains 
about 60 per cent, of water and 27 per cent, of silica. 

Ammonia. 

Liquid ammonia is a solution of ammonia gas in water, 
which can absorb half its own weight of the gas, thereby 
a<ccjuiring its characteristic smell, taste and properties. 
As the water increaBi's largely in volume by absorbing 
the gas, the specific gravity of tlie solution is less than 
that of water. In fact, the .sjiecific gravity of solutions 
of ammonia is the best test of their value. Ab adultera- 
tions and impurities increase the specific gravity. Am- 
monia can be obtaine<l in all sorts of lifferent w'ays, for 
example from putrid urine, from nitrogenous animal offal 
such as horns. luKifs. hair, etc., but at prese«ii' it is prcpart»d 
solely from the so-called ainmonia-li(|Uor from gas-works. 

Tin* following table shows*! he percentage of ammonia 
in solutions of differenr specific gravities. 
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MEtALLIC SALTS. 

111 . 

AlETiLLlC SALTS 

Ikon S\lts. 

The fow iron .salts used in our (lyoin^^ nnisl be briolly 
(Icscribecl. Tlioy arc ferrous .^ulpliatc, fir*’U‘ suljiliate. 
niti*atc of iron, ferric chloride and jiyroligmti' of iron 
Green vitriol oi‘ ferrous sulpliatc is prepared artificially 
by exposing heaps of roasted non pyrites to the air for 
a long time. Water is poured oviu’ the mass at inti'rvals, 
and the liquid whicli runs off and contains tlie vitriol 
in solution is eollc'cted. The copp«'i it <*onlaiiiH is removed 
by nu’aiis of scra|>iron. and the green vitriol is then crys- 
tal lise<l. 

Pure ferrous siiljihate has a sea-gn'cn colour, and forms 
rhombic pri.snis. Its ta.ste i'* astringent and ink-hke. It 
dis.solves in water, forming at first a green solution, winch 
gnulually becomes reddish-yellow, with precipitation of 
an insoluble basic salt of tlu‘ saim* colour. Gently heated, 
green vitriol melts in its own water of crystallisation, and 
on drying out become.s a white powder. At bigluu’ tem- 
peratures it is decom|)osi'd, sulphuric acid coming off and 
sesquioxide of iron remaining behind In warm, dry air 
the crystals crumble to a white powdei by tin* loss of 
])art of their water of crystallisat mii. A<*the same time 
part of their ferrous oxide oxidases to s(‘.squioxide. In 
eonseqiienee of this the salt a.ssumes a grass-green colour, 
and becomes eovenxl with brown ^speeks 

There are di%rent kinds of this vitriol on tlu' market. 
One is .sea-grtam, and is pure ferrous sul])hale. Anollier is 
grass-green, a mixture of ferrou.s and ferric sulphates. 
Another is black vitriol, an impure fiTroiis .siilphatt' eoii- 
taiiiing free suljdiurie jjeid, so that it is damp, and 
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redden!* litniifs* strongly. It can be purified by rccrystal- 
lisation, by which means a bluish-green variety is 'obtained. 
Iror.-^itriol (;rystals iiggregnte togetlier jiiU> bunches or 
else into lamellar masses. Tlie lirst sort can be got by 
ptaenng sticks or ropes in the ci^stallising pan, when the 
crystals form round them. The others are deposits* on* 
the sides and bottoms of the cry. stalli. sing pan. Thest‘ 
crystalline ivaases are often met with broken to pieces. 
Good green vitriol should have neither wdiite nor brown 
specks, hut should consist of pure crystals with a fine 
glossy lustre. 

There is also on the market a variety called Salzburg 
vitriol. Tills must he looked after, as it is very different 
from ferroii.s sulphate, for besides that substance it con- 
tains the sulphates of copper and zinc. 

Ferric sulphate is. as its name denoti^s, a compound of 
sesquioxide of iron and sulphuric a<’id. It occurs com- 
bined with water in various proportions. Only the pure 
salt is of interest for us, as the basn* comjKiumls are all 
insoluble in water. 

Dry ferric .sulphate is a resinous hglit green-yellow 
powder, which is without smell, but, like its solution, has 
a very harsli tiuste. It i.s deli(|ucscent in tiic air, and 
should dis.solvc in water and alcohol in all proportions. 
When igniU’d it gra^lually lo.scs all its sulphuric acid, and 
leaves a colcothar of a beautiful carmine red colour. 
Ferric sulphate. ‘'diould be tested for nitric lun’d, ferrous 
salt^, copper and zinc. 

So-cailwl red-burnt copj)eraa, which consists mostly of 
.se.squioxide of iron, is math* by heating ferrous sulphate 
nearly to redness and then mixing it w,’th one quarter 
of ita weight of common salt, and raising the mixture t.o 
a full red h<*at. For our pur|x)se.H this compound of iron 
is use*!!, but only (Mrasionally, for tlu* black dyeing of 
certain kinds orf wood. 
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Nilrato of iro^ occurs in commerce in two Tor ferrous 
nitrate and ferric nitrate. In the latter the iron is fully 
oxidis6d, and the salt J^ives blacks with tannin or*gallic 
acid. At the same time, however, it has a very destruc- 
tive effect upon woody fibre on account of the large pro- 
^)oiition of acid it contains, so that it is not of much 
pra(“tical use. One usually prepares one’s own nitrate of 
iron by mixing nitric acid with half its weiglit of Avatcr, 
and then throwing in iron filings and scraps of wire evci*y 
four hours till the acid will dissolve no more. The whole 
proe(\ss busts about a fortnight, and tlu‘ weight of iron 
used is about oiie-t wclfth of that of the dilute acid. Fin- 
ally the .solution loses the smell of nilrie arid, and is 
brown. It is hlti'red through linen, and kept in the dark 
in well-sto])pered bottles. 

TartraU' of iron is a very soluble jellv-like unerystallis- 
ahlc reddish-brown eonipound. It is used with alizarine 
foi' e(*rtain lirowii stains on wimxI. It is most easily made 
by re-aeling on chloride of iron with cream of tartar. 

The .so-c^illed nitrate of iron of eoninieree. which, as is 
well known, is only oxidised sulphate, is of no use to us. 
as it eonUin.s far ^t(K> much sulphuric acid and is ven* 
acid and sharp. Used on woml, it would do nt^thing but 
harm. Real nitrate of iron is much used for dyeing 
marbh' yellow. 

For dyeing marble, artificial .stone, horn, etc., chloride 
of iron is lai*gely ustnl ; that is. the fepiiie chloride, for 
the other chloride -ferrous chloride ’ is comparatively 
seldom employtHl, This is, jTowever, only because we are 
used to the jier-salt. tf we accustomed oui’selvcs to the 
other, we should very likely find that it gave the better 
results of the two. 

Ferric chloride is prepared by adding nitric acid to 
ferrous chloride till it has assumed a dark brown colour, 
and then driving off ^Jie excess of acid hy, gentle heat. 
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Tlu' S(V lotion*’ IS (lark brown, and will lu]^ crystallist'. On 
ovaporation it k'avi*s a dry orangc-cojourt'd mass which is 
vci» 5 ’^liygrobC()})ic and coiibisls of 3. ‘I ])cr cent, iron hnd 07 
per cent, chlorine. Ferrous chknide is liest made by 
siiturating a mixture of hydrochloric acid of 22 deg. B. 
and half its weiglit of watei’ with clean iron filicig^ 
llydrogc'ii IS evolved, and a pale green solution i*emains, 
winch can b<' used as lujiiid protoehhinde of iron. When 
It IS (‘i vstalhsc'd it giv(‘s a pah* green salt, winch is very 
solulih' 111 water, and in air decomposes inf^) ferric chloride 
and oxi(h“ of iron 

One of till' iron preparations whicli we most ('ommonly 
usi' IS till' jiyrolignite. It. has the advantage over all file 
othi'r iron ''alts that it gives up its oxide of iron men’ 
I'asily t(» tlii' material f<> be sf aim'd oi to the dyi'. and also 
that it. is much less acid than tin* other salts of iron, .so tJiat- 
it dyes om materials much betti'r and diK-s not injure their 
texture Any fri'c acetic acid. too. which may be pre- 
sent soon (vaporates as the goods dry after dyeing, and 
diK's not remain to act injuiiou.sly on thi' maU'rial 

Ferrous aci'tati' or blackstain posscs.ses a cliaraeti'rist ic 
.smell and a gieeiiish colour. Tlie iron in it remains in 
the ferrous state as long as an I'xcess of iron is kept in 
tlie solution A greenisli-ycllow colour indicates tliat 
the .lulj-oxide has bt'gun to pass into the state of sesqui- 
oxide. It IS prepared liy dissolving scrap-iron in vinegar, 
excluding the a^r as mucli as possibU', for contact with 
oxygi'U ea,sily conviits the compound into basic ferric 
aci'tale. 

Ferric acetate solution is not much used. It has a dark 
browni.sh-red colour, and tastos like ink- Jleat decom- 
pos(*s it, acetic ludd being evolvi'd and a basic* salt separ- 
ating out 111 the form of a jelly and finally becoming 
hydrated feme oxide. 
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Copi’EK Salts. 

.Of Ihesi only four iJivc any nii])ortana' for us, r/:.. 
(ndniary hlu?' vitriol, tlie chlondo. verdigris, and oupratA? 
of jtininonia. 

* Blue vitriol or sulphate of eopper. otherwise bhiestone, 
is us<'d in large (juaiitities by all rtolouring ^wles whiui- 
ever it. is a rjuestion of getting oark or black colours with 
logwocwl. 

Crystallised siilpliate of eopper is only (K‘cjusionally found 
111 nature', wi'atlu'ied out of copper pyrites, or in the* cfHu- 
ent of copper-works which has dissolved sulpliatc of eopper 
resulting from the oxidation of coarse* metal. The salt can 
lu' obtained from lhI^ solution by merely evaporating off 
the water, but it is usually appropriated for the manu- 
facture' (*f iiH'tallic copp(*r Till' .salt can also be jn-epared 
liy oxi lising the co[)p('r and dissolving the oxide in dilute 
.sulfihune acid. It is. however, most usually got by lixivi- 
ating I'opper ores which have been partially converted 
into sulpliatt' by roasting 

Simple copjK'r sulphate contains 31.79 per cent-, of 
coppi'i’ oxide, 32 1-1 ])er cent, of sulphuric aci»l and 16.07 
jH'i’ cent, of water It crystallises in rhomlxnd blue flat 
crystals, which in warm air fall to po\'. ler by the loss of 
their water of crystallisation. After a time, however, 
they take hack moisture from the air and beronu' blue. 
In damp air tlie crystals do not crumble, as naturally they 
do not lose their water to sueli air. At high temperatures 
the salt fu.s(’s and loses *its eolour, and finally loses its sul- 
phuric aeid, and^is eonvertod into eopper oxide. Sulphate 
of cojiper i.s soluble in five times its weight of eold, in 
twie(' its weight of hot, water, but is insoluble in aleohol. 
It is vi'iy often eon tarn inat^xl with iron, and sometimes 
contains free sulphuric aeid. especially \»h*^n prepared 
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from s^iilulioLs of roppor-cilloycd silvt^- ccjiii.s. TJie former 
impurity can bo recognised by the presence in the precipi- 
tate, got by abiding aninioiiia to the dissolved salt, of 
brown ferric hydrate as well as tlr* blue hydrate of copper, 
The' other shows itscilf by the crystals keeping damp, 
owing to the absorption of moisture from the air by .the 
sulphuric acid, and atso by tiu' solution of sucli a blue 
vitriol reddening litmus pa[)(‘r. 

The mixed vitriols usually occur m the form of bunches, 
and have a bluish-gretm cohuir ; th(‘ blue being less prfs- 
nounced as the amount present gets les.s 

Chloride of copper conu's on the market partly in solution 
(usually of 4t) di^g. B.) and partly in prismatic eiiKuald- 
greeii crystals. It is nothing like so mueli u.sed in our 
craft as cop|K‘r suljihate It contains distinclly more free 
ac'id fhydnK’hloiic acid) than the sulphate, so that it acts 
very sharply on wood and horn. It is imuh' by dissolving 
copper oxide in liydnadilone acid. TIo' crystals rapidly 
absorb water except in well-sb>ppered bottles. 

Verdigris is made on a large scale in many phues in 
Germany, Holland and Knglaiid. but (‘S)ircially at Mont- 
pellier in P'ranee. Ct^pper plati’s and tlii' freshly presvsed 
marc of tlie grape* are i nt erst rat i I uhI in jiiles and left for 
from four to .six weeks. The marc (n*sidin* from the wine 
press) soon ferments, becomes warm, and evolvt's aeetic 
acid, which combines with the copper wliieh iias been 
oxidised by the. 'dr. When the lna^ss cools it is a sign that 
the fermentation has ceas(‘d. Then tin* ])lates are supplied 
with fresh marc. Another plan is to expose t he copper plates 
to the fumes of arsenic or pyroligneous acid. When in any 
case they have become covered with a s^uflicicntly thick 
crust of acetate of copper they arc placed in earthenware 
vessels and wetti’d with vinegar. This makes the crust blis- 
ter and facilitates its removal from the metal. The salt, 
which is contaminated with fragments of copper and bits of 
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tlio mart-, is pac^od ip slircpskiiis, kiicadwl jf little 

wine, and*tlieri put on tin* market 

A ^(txl speeitrien of verdiij^ris must not turn damp* in 
the air. and must eontani no l)Ia<*k or wliite specks. It 
should b(‘ hluisli-gn'en, have a slight smell of vinegar, and 
H nauseous metallic taste Proust considi*rs that verdigris 
IS a compound of iieiiti-al copjxM- aci-tat‘* with hydrated 
copper oxidi' and the concomitant vvatej of <Tyslalli8ation. 
If v(‘rdigris is treated with cold water it bleaks up into 
three> different salts ni'Utral acetate of copper, a soluble 
basic salt, and an insolubl(‘ basic salt. Ibit if warm water 
is used in small C|uaiitities thi‘ mass b(‘com('s dark blue, 
and contains a larg(‘ preponderance of the insolulile basic 
salt, w'hich, on cooling, settles out as an irregular blue 
mass without any tract' of ci v-talhsation 

If vi'rdigris is boiled in ph'iity of water it turns brown, 
and the more wati'r is used tin* It'ss heat is neei'ssary to 
effect, the change, which may tak(‘ ])la(‘c even at 4d deg. 
(’ A bi'own hvpt'ibaMc salt precipitat(‘s. and tlie very 
dilute solution eoiitaiiis free acetic acid and the neutral 
acetate of eopj)er 

If cnee verdign.'' is onlv partly soluble in water, but in 
acetic acid it dissolves w-itli tlu' exception oi ‘races of 
impurities From these it can be purdietl by powdering 
or rubbing through a su'vi' Inloiti nal adulteration 
with chalk, gypsum, etc., can he detected liy dissolving 
the sidt in diliiti' sulphune acid With eKiicr of the two 
impurities named prest'iit. sulyhati' of eaieium will remain 
iindissolved. Verdigris dissolved in wax i.s largely iiserl 
for dyeing marble , 

Ammonium ei^prati' is only usimI for special purposes 
deaenbexi below. It is imule l)V adding caustic ammonia 
to sulphate of cop])er till the pnx'ijntaU'. which is lirst 
grey and then blue, has di'.solved .again WIk'ii evaporated. 
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the so’ution leaves crystals which give off anirnoiiia in the 
air, and crumble to a green powder. 

AiiUMiNiuM Salts. 

For ua the most important of these arc* alum, aluminatb 
of soda, and sulphaU' and acetate of aluminium. 

Alum has, for our purjmses, a distinct advantage over 
aluminium acetate, because it is in a more convenient 
state, and can be obtained anywhere in siiftieient purity. 
Alum occurs in various crystalline forms in nature, in 
stalactit.ic rough masses efflorescing into small acicular 
crystals, for example in the alum-shales. It also occurs in a 
fibrous stale, as in the Island of Milo in the Grecian Archi- 
pelago, but at present the alum used in th(» various branches 
of industry is artificially prepared. One of the chief raw 
materials used is alum-shale. This, however, contains only 
two of the iiece.ssarv ingredients for the formation of alum, 
vi:., alumina and sulphur, and has to lx* roasteil, weathered, 
and treated with alkali afU*r the roa.sting. The alkali 
makes the mass brittle and crumbly, aiui facilitates its 
oxidation by the air. The .shah‘ i.s then lixiviatinl in 
wofxlcn vessels to extract the sulphate of alumina from it. 
The crude lye is allowed t^» sellh*, and tln'ii put through a 
filter press. The clear ly<* is then evaporat^xl to a certain 
point in pans, and then mix<*d with an alkalim* sulphaU\ 
According to the nature of tin* latter w’c get pot-fush-, 
sodar, or ammoniaralum. When the second salt is added 
the alum falls to the bottonT of the pan in tlie form of a 
meal, so that the addition of the ’second salt is known as 
mealing. The supernatant liquid is run off, and the alum is 
washed with cold water, and dissrdved in just so inutdi boil- 
ing wat-er that the alum will crystallise out on cooling. The 
crystallisation is furthered by providing the inside of the 
crystallising “vessels with numerous projecting rods over 
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which tho crysialw foriy. The vessels theiiisel^es cleep,^ 

and eithel cyliiittrieal or conical. The masses of tabular 
crystal# arc broken up and at once packed into casks. • A 
similar* raw maUu'ial to •alum -shale is alum-earth, for it 
contains no ingi'cdients for alum-making beyond alumina 
{!nd#sulphur, and for the same reason it is treated exactly 
as above described in the case of alum-shale. 

As just mentioned, alum is, in chemical coujposition, a 
compound of neutral sulphati' of alumina with neutral 
sulphate of potash, or soda, or ammonia. It therefore 
belongs to the class of double salts, as it contains two 
base^8 and an acid common to both. Its crystals are octo- 
hedral, colourless and transparent. When, however, the 
salt is basic, i.c., contain.^ an extra quantity of alumina, 
the crystals arti cubical. All the alums are soluble in 
wat-er, and more in hot than in cold water. Their taste 
is sweet, but astruigeiit. Gently heated, they melt in 
their own water of crystallisation, and finally form a white 
porous mass, which is sold under thi' name of burnt alum 
{alumen iistutn). The facility with which any one of the 
three alums can bi* made is due to the power of sulphate 
of alumina to form a double salt with the other sulphate, 
and then tx) crystallise out with it in a regular (le^xrmiuate 
form. 

The alkaline salUs, on the other hai d. take om' an- 
other's pliwe tx7 make the different alums, and must be 
ivgardiKl in that capiu’ity. The alumiiiTi^ can also be 
replaci*d by other bases, such ius the .se.^^quioxides of 
chromium and iron, so^that we have also chrome-alum 
and iron-alum. Neither of these aUims is used in our ait, 
and we iuhhI tak^ no further notice of them. 

Commercial alum not infrequently contains traces of 
iron, which is a great drawback, es|KHually to ite use in 
nnl-dyeing. The alum can be very simply tested with a 
few drops of a sa turrit ed solution of fdtricyanide of 
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potass^iyn. *lt‘ this proilui-fs a liliu’ (;ult)iiiyit oiici' or utter u 
tew liours, llie uluiu is useless tor the (hicr kiiids*of dyeing. 
lUU if, on standing throngliont ,tlie tiiglil, it profhiei's no 
l)lui‘ eolour, or only a very faiitt. one, the alnni iiiay be 
regarded as bi'iiig fri'i* from iron In tlu' presmit stat^' of 
alnm-nianntaetnre it is verv dillienlt to gi‘t the salt abstV 
lutely frei' from iron. 

Sul})hat('iof alnmina comes upon the market in tlie form 
of wliiti' amorphous platis Jt. readily dissolves in water, 
and contains alumina tree from such iwljnncts as lime, 
scxla, or ammonia, and is theref(»re. wlu'ii not ttx> ae.id. 
naturally more suitable and ('conomical tor use than alum. 

Sulphate of alumina is now prepared on a commercial 
scale from cryolite. In a furnace, cryolite is heated with 
six tiiiK's Its weight of limi'stone. and while carbonic acid 
escapes calcium fluoride and <odium aluminate lemain 
The mass is lixiviated nith water, which dissolves the 
aluminate from the insoluble tluoride of lime The solu- 
tion is pi'ccipitated bv means of the carbonic acid, which 
is colh'cted for the purpose, and forms carhonatt' of soda 
in solution and hydrate' of alumina as a precipitate. The 
latter is dissolved in sulphuric acid, and the snl[)hale of 
alumina remains wdn*n the solution is I'vaporated to dry- 
ness. 

C\)nlamiiiation of sulphate ed’ alumina with ferric sul- 
phate can be detc'ctt'd by adding ferrocyanide of potassium 
to the solutiofrot the sulphate'. In the pre'seuie'e' e>f iron 
a- blue jire-e-ipitate is fornie'd, or it the fore'ign iiu'tal is 
onlv pre-'ie'nt in traces, iiu'rely a blue e'olemr. Potassium 
sulplmcyanide* adde'<l t^ se)lut loii of sul})hatr of alum gives 
a re'd ce>h)ur if irem is ]jie‘se'nt e've'ii altliemgh its amemnt 
may he small, 

Ace'tate of alumina contains a. larger j)ercentago of 
alumina than otiu'r alumina salts. It ve'ry re'iulily givi*s 
uj) tin' ace’t let acid and bnins an iijsoluble e'omjieiund richer 
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in alumina. Aiiylher^advantaf^o of aootatc (tf aluiiiua is 
that it w^ll not frystalliso and tlie aflinity wliitdi it po«- 
se.ssos ft)!- dy c‘s, witli wliirh it forms iiisoliibU' compouixls. 

For 1 lie proparatiou of*ai-c‘lato of alumina, until only a 
f(‘\v yrai’s ago, alum was always usi‘<l in combination with 
Various acetates such a^ sugar of lead and acetate of lime 
or baryta, and in many cases ai-etaie of .soda. To-day, 
sulj)liate of alumina is used as a raw mate^’ial. This 
is lirst converted into hydrate of alumina by precipi- 
tation w'lth carboiiati' of soda. The hydrate is thoroughly 
washed w-ith hot water till the w-ashings are without 
iw’tion on litmus jiajno-. and then dissolved in acetic acifl. 
According to the jiropnitioii of tlu* liydiate of alumina 
to the acid and to the dilution of tin- latter, we get 
solutions of aci’tate of alumina of various strengths, which 
beliave din’creiitly on heating 

Instead of pure acetic acid pyroligneous acid has Ix'en 
u.sed of late, which h‘ssens the cost of manufacture itf tin' 
HCi’tate of alumina aiul inakt-s it give fulhr .shades with 
many dyes. 

For certain purposes oth(*r clu'inicals an* mixed with 
acetate' of alumina, such as arstmious acid, zinc chloride, 
common salt, sal-amim)niac and many otheis Those 
winch absor!) moisture from the air. a^ zinc chloride' does, 
are tlios(‘ mostly used 

The value of acetate of alumina is not |udgi*d of i)v its 
gravity, because tin* other salts pri'sent •also affect the 
liydrometi'r. It stands to rea.son that that value de])ends 
on the proj)ortion of alumina pre.sent in solution as basic 
sulphate or as acetate. 

Aluniinate of ^mla is jua'jiared by lu'ating cryolite with 
limestone in a furnace. It is soluble in water, and very 
easy to use'. 

In the preparation of aluminate of soda, aluih is di.s- 
solved in water, aiul iya^lually mixed with \austic soda 
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iinUl ^Uw IfttkM* has coinploUily rvdissolvecl the alumina 
' which it at first precipitates. 

♦AVe are unfortunately piawented from anythi^ng like 
extensive use of alum mate of vSovla by the hypcraliialinity 
it so often manifests. 


(’iiuoMK Salts. 

The only ciiromates tor use are tliose of potash and soda. 
Among these we distinguish the neutral chromates of sixla 
and potash, also called the yellow ehromaks. and the at‘id 
or douhh' ehromat.e of these bases, also called tlie red 
chromates. 

The yellow ehromati's form hard leiiion-yi'llow rhombic 
crystals, which, in the ease ol tlie potash vsalt. are per- 
manent in the air. The bichromates crystallise in very 
l-ieautiful trioliuie four-suled plaks which are permanent 
in the air. They melt, when healed, have a very sharp, 
unpleasant taste, and are poisonous. The potash salt dis- 
solve.s ill from nine to ten times its weight of cold, and m 
from four to five times its weight of hot wat-er. The 
so<la .salt is ratlier more soluble. 

Neutral chromate of pota.sli or soda is })re])ared from 
chrome iron-stone (sesquioxide of ehroiru' and protoxuh- 
of iron). This is ignited with twice its weight of salt- 
petre, and the chromate of soda or pottish fonned is ex- 
tracted from. ‘the mass with water. The solution is 
neutralised with nitric acid, filtered from the pri'cipitated 
alumina and silica, and evaporated to crystallisation, 

Biehromak of sorla, or pota,sh is prepared hy de<*om- 
posing a solution of the neutral sidt wit^i nitric acid, and 
then evaporating to crystallisation. Acetic acid can also 
he used instead of nilrie. The yellow chroniak gives 
Uj) a })arl of it.s alkali to the ae(‘tic acid, and the red 
salt. settles^,'tii tlie bottom in tln^ form of an orango-red 
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powder. The liauid p decanted, the powSer is ^^ashed 
thorough^, dissOTved in hot water, and finally evaporated 
till it A^rystallisea. 

These chroniiimi salts* arc most used, in combination 
with logwood, for black dyeing on all kinds of material, 
hut they also serve for the production of the well-known 
chrome yellow and chronic orange. These are 2 >repared 
by making chromate of potash or soda re-ac^ in solution 
with acetate of lead. The double decomposition gives rise 
to precipitation of the insoluble pigment. 

Chromic acid itself is used for blach dyeing like the 
bichromak's. especially for wikhI, bone and ivory. At 
the same tinu' tlic use of chromic acid requires great care, 
as it is corrosive, and theridore easily injures the material 
U) be dyed, more (‘spi’cially if it be wood. It also quickly 
de,stroy8 the finishes and niaki‘s them usi^less. On iwcount 
of the ])(>werfu! oxidising properties of chromic acid it 
must not be kcjit in wooden vessels, exccjit those which are 
protected by an inside coat of a composition of resin 
futKKi with twice its weight of wax. This not only pre- 
.serves the wikkI. but saves wask' of cliromic acid, which, 
when it. oxidises the wmxl. becomes itself changed to 
lirown chromium chroniak*. The same change is produced 
m chromic acid by water which conkiins much organic 
inatkr, as river and brook wakn* olicn dtx’s. 

The property of chromic acid to part wdth oxygen 
readily is also irnwh' use of for bleacliing pyiqioses. If, for 
example, cotton dyed with indigo is soaked in a solution 
of bichromate of poUish, diTed. and then printed with a 
dexlriiK' thickening coiflaining oxalic, tartaric, and a little 
nitric acid, thq^e acids set free the chromic acid of the 
bichromak? in the prink’d places, which become white by 
the destruction of the indigo. The same thing happens 
if chromic acid it^iclf is printed on with the thickening, 
but the operation theij becomes difficult or^ilccount of the 
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troubl^' of iHidin^ a lliickoiiinu: that can rrsist. chromic 
'acid. ‘ 

Ja make chiomic acid for ourselves we dissolve- 1 oz. of 
bichromate of soda iii oO oz. of winter, and then add G4 oz. 
of .sulphuric acid frei' from lead, and of (iO {lei,^ H. When 
the liquid cmils, the chromic acid will crystallise out irt 
dark i-i‘d crystals, which, however, still I'ontain some sul- 
phuric acid. Tin.'' can be jiailly rcmovc'd by pri’ssin^ tlu' 
crystals between porous stones. 


Tin-salt. 

In our branch of dyi'inu the usi' ol tin-sall for dytung 
wood, ivory and bone has eon.sidei ably dei-reased. and it is 
now hardly i*ver used except a' an assistant to I'ochineal 
lu scarh't dyeing. 

Till-salt is pri'pared by di.ssolving tin in warm concen- 
trail'd hydrochloric acid, and tin-n evaporating the solu- 
tion till colourless pri.*-mati<* or scaly crystals are fornu'd. 
Instead of liydnx-hloi ic acid, aqua-regia is sonu'times used, 
and .sometimes a mixture of nitric acid and .sal-ammoniac, 
or of nitric acid and common salt. Tin-salt (stannous 
chloride) thus jirepared is hviri o'-copic and becomes damp 
in the air, turns yellowish, and di'lnjiiesces. At the saim* 
time it gradually ab.Miibv nxyi;en and becomes jiydrati'd 
stannic oxide. On this aciount the salt must not only hi- 
kept dry but ii\ well-.stoppered bottles. It is decomposed 
by mo:lerat(‘ heat in a still At first only pure water 
comes over, then water coiAainiiig tin and liydrochloric 
acid, and a basic salt remains, wllicli. at. higher ti'iiipma- 
turcs IS deconiposi'd into anhydrous stannous cliloride and 
stannous oxide. Tin-salt dissolves in a little water, but if 
wakT IS added in excess turliidity results, tus part of the 
chloride Is decomposed, forming in.solul)le basic oxychloridi', 
which remaiiis^suspemled in the water. Tins precipitation 
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inay be prevented by^ making the water iinsi aci» with 
hydrtx;hl(fi'ie acid^, ci'cam of tartar, tartaric acid, or oxalic* 
acid. • 

Tin-Salt has a disagreeable metallic taste and is very 
poisonous. l\ oflen contains small quantities of stannic 
cbloride, and it is then advisable to put a plate of zinc 
into the solution, which will throw all the stannic tin 
down as stannic oxide 

Stannou^ nitrati' is also used liy us, but only in special 
cases, c y., for a special shade of violet/, with logwood and 
redwcKxl. 

Stannous nitrate is prepared by dissolving hydrated 
stannous nitrate in dilute nitric acid. The salt is not 
crystallisable, as, when iLs solution is evaporated, stannic 
hydrate is precipitated in the form of a whiU' powder. 
The solution is yellow. 

Stannic nitrate is got by dissolving in cold nitric acid 
stannic oxide precijntated from stannic chloride. If the 
acid is heated tiie salt .separates out in white crystals. 

Ijkxd Salt. 

The only lead salt which concerns u.^ is sugar of lead, 
neutral leiwl acetate. It crystallises in four-sn’ed prisms 
or iieedlt^s. has an astringent taste, and i.s poisonous. It 
ilis.solves freely in water, and contains ^8.59 per c»'nt. of 
lca.d oxide, Ub.SI per cent, of acetic acid, and 14.21 per 
cent, of water It is made liy dissolving .lead, litharge, 
or white-lead, in acetic or pyroligneous acid. Commercial 
sugar of lead usually contains basic or hyperba-sic acetate, 
which pri'vt'iits it from forming hjie transparent crystals, 
so tliat this iinpyrity is announced by the crysUds being a 
turbiil white. The pure salt crystallises in transparent 
prisms, does not redden litmus, turns violet-syrup green, 
and only etllorc.sccs slightly in dry, warm air, but com- 
pletely if the air is at^above 40 deg. C. vacuo over 
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sulpliin-ir ac*id. By oautioiis fiisipii in the air it lo.sc;s 
water and a Jittle of its acid. On stronger heating it 
up, gives off acetic acid and combustible gAs, leav- 
ing a mass winch at still higher temperatun‘s breaks up 
into carbonic acid, water, acetic acid, and free le;ui and 
carbon. 

The j)r]sms of sugar of lead wlicn slowly foritu'd an' 
large, wilh.rwo wid(‘ and two narrow side's. Imt also in the 
form of slender foui-sided jiyramids The crystals jiossess 
great lustre, and their colour is white with sometimes a 
plug of yellow or red 

If the colour is bluish, it i< a sign that too much con- 
tamination with metallic load exists. This is also easily 
I’ccognisabh' by the greatc'i weight. A grc'cnish colour 
shows the pia'sence of coppi'r ; a yi'llowish one. that of iron, 
or that yc'llow a^nd was used in making the salt. Tiie 
presence of li'ad and non inav be di'tected by adding 
sul|)huric acid to a solution of tin' sugar of h'ad until 
all the h'ad is thrown down as sulphati'. and then abiding 
cyanide of potassium, which gives a brown with iron and 
a blue with cojiper. Sugar of leatl dissolves in water, 
but always leaves a white residue of eaiboiiati' of leiul, 
and wdiic'h has be<'n formc'd by the action of carbonic 
acid in the water or in the air. If a part of the sugar 
of lead will not dis.solv(‘ in water it is either tins carbonate' 
of lead or hyperbasic acetate, or it may be heavy-spar, 
which is somoUmes used iu" an adulterant of the salt-. If 
it is hyperbasic acet-iiU' it will dissolve ni .strong act'lic 
or nitric acid without cfTervescence. If it is carbonate 
of lead it will dissolvi; in those acids with efTervescence, 
giving off carbonic acid. If it is heavyjspar, it docs not 
dissolve. Sugar of lead is also jwlulteratcd with acetates of 
lime, more rarely with nitrate of lime, which betrays itself 
when tire salt is treak'd with sulphuric acid, when nitrous 
fumes arc ytQlved as well as thostj of acetic atnd. 
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Man(jankse Salts. 

Of till' groat lisl> of tli\;so stilts the only one of inijx>rl- 
anoo to us is*pormanganate of potash or soda. The potasli 
.salt is the on(‘ mostly used. In the loxtiie trades it is used 
■in the hlcaohing t>f silk, wool, etc., but in our craft it is 
only employed for brown dyeing, on wood especially. It 
must be used (juickly, as its aqueous solution ^(xni destroys 
the brushes. It must always be applu'd cold. 

Permanganate of potash is made commercially by pass- 
ing carbonic acid through a .solution of crude potassium 
mangaiiate till the colour becomes a purple-red. It forms 
larger or smaller rhombic prisms, which are black with a 
meUdlie lustre by reflected light and a deep violctrrcd by 
transmitti’d light. It dissolves in water to a deep puiplc- 
violct s«dulioii, whicii. when acidulaUd with sulphuric 
acid, has its colour discharged by sulphate of iron, sul- 
phurous acid, liydrosulphite of sidiiim, or oxalic iU'id. 

SiiiVEK AND Gold SAr.Ts. 

Of the.se we use only nitrate of silver and chloride of 
gold, and even these salts are only sjiaring’y used on 
account, of tlie expense incurred. 

Nitrate of silver {l/ijiis inferiiafis) usnally occurs in com- 
merce either in white tihrou.^i ma«se.^, or fu^ed into sticks. 
Its property of bliukeniiig organic mattei’* wilder the influ- 
ence of actinic rays is the reason for our using it. It must 
not be forgotten, liowever. tfiat it. is also very destructive 
U> most organic substanecs. It dissolves in its own weight 
of cold water, a^d in half as much hot water. 

Chloride of gold is a compound of gold and chlorine, 
and one of the dearest dyeing materials known. It is 
largely used only in jioreelain painting. It is g?>l by dis- 
solving gold in aqua-i^cgia, pouring off tluj ^lution from 
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till' silver elilonde/^ i^iicl eva})oi*iil iui( it to 

(hyiK'ss by s^entle heat on tlie water-batli. Jn t'liis way a 
ehl>)i'ide I^ |^ot absolutely free from uneombineil a^id. It 
IS dissolved in distilled water for iisv in dveint;, Sonie- 
tunes, t's])c'eiallv if too niu(*li beat is employed in the 
evajioiat ion metallie i^old remains undissolved. whieli ^ 
must be lilterc'd olf and redissolved in actua-regia. The 
sepaiation (\1' this nn'tallie gold shows that some of the aurie 
ehloride was eonvi'rted by overheatiiiii during the evapora- 
tion into nuroHs (‘hltn ide, whieh is further decomposed with 
separation of the metal on tin* addition of water 

*Tlu’ iuiiliDr pre-uppost- tliai ilic us( il is a (b-rinan coin in 
winch silvei’ h the nll'ty - 7'/. 
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Fou bl'ttc'i' clistTimiiiatioii wi* di uh' tli(‘ dvcs irkI ])!‘4]uc'nts 
under three hejuls- 
1 Natural I)y('s. 

‘J. Artilieial PigineiiK 
d Coal-tar Dyes 


IV 

NATURAL DVKS 

Ukdnnood, pKiiNAMT.Liro Wool), Oil IhiAzii. Wood. 

This IS the wood ol ( '* <(i ! /hhki ni\fa. a trei' indugenous 
to South America. Tlie lre<’ <;ro\\s to a fair size. 
The heart W( kkI is va'llowish n'd, tlu' sapwood red. The 
timber is hard, lieavier than water, and contains a 
yellowish-red dye. braziliiu'. which Chevrcui Violated in 
ISIO. 

Resides Pernambueo and Brazil w kkI the following 
other sorts are on the market . 

Sapan or dapan wo<kI and St. Marten s wjood. a No called 
Nicaragua wockI. lioth ndatively poor in colouring matter. 
For use in dye-works, the red^axMl sliouht always bi' bought 
ill tlie log, and rasped* or ground by the juireha.ser. for 
readv-gi’oiind I'c^wmod is often adulterated with red sandal- 
wooii, or with ])enshed and mouldy redwood. 

RodwiKMl, like all other dye-woiKls, must b(‘ kept from 
sim and light as well a.s from damp, for all tiu'sii agencies 
do much harm to the jiigment. 
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lX‘C 4 ?ctioiiH of ivdwiMxls h.ivo tlu; cominon property of 
‘improving by kcopiug in the dark, and ^giving Sofior and 
piyxA’ shades. 

Sinco the introduetion of the- aniline dyes the use of 
redwood has niueli deerea^sed, cliiidly Ixxaiise warmer tints 
can he got witli th(‘ artificial dyes, and giM'at^'r fa.siness to 
light. Ri’dwcHxl IS still, howevi'r, larg(‘ly used in comhina- 
tion with other pigmenU in tin* production of violet- 
riKldish-hrown and iikhIc shade's. lint all colours so pro- 
duced are infi'iior in fastness to liglit. and arc raiadv us<'d 
except in wo<xl-dyeing. 

Red Sandalwood. 

Vieroror hfdJ nnK is said to he the tree from winch 
red sandalwaxHl is obtained, (luls in the haik of tJie saint' 
tree yield dragons blood Tin* tree is imligt'uous to (’t'y- 
lon and the neighbouring islands, and conn's to us in 
heavy four-corncrt'tl pit'ct's, blackish out.sifh' and bltKxl-red 
inside, wdiich have a very characteristic fibrous tt'xture, 
or els(‘ in the form of raspings Tin* W(kk 1 has a slight 
.smell and a feebly astringent laslt*. The light ri'd sort 
is preferred to the dark rt'd. Four sorts of santlalwooti 
are recogni.sed by the tradt' red. yt'llow, white and vioh't. 
We are concerned with the re<l only, as the otln'is are 
nevt'r used for dyeing. 

The testing the wotxi for cohmring power and for adul- 
teration with logwotxl IS best done by com])anson of the 
colours got wuth others dyeif with a .sample known to be 
genuine and of excellent (|ualit\^ In this way a vei’y 
decisive opinion is easily formed. Adulteration with 
o('hre is det/ect(*d by incinerating the wo<Kj, previously 
drit'd at 100 deg, C. If there is a much greater percentage 
of ash tl-an with genuine wwxl, (K'hre may be presumed 
to b(* pri'SK'nt,^ and the conclusion, in ay b(* conlirnu'd by 
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cliBbolving tlio ash in uiln’c acid, and iiiaking«the sjution 
strongly Mkaliiio* witli ammonia and smelling of that 
substam*e. If a llocculent brown precipitate (ferric* hy- 
drate) Ts formed, th(‘ })ri‘S('nce of (K*hre in the sandalwood 
is certain. 

Pelletier has shown that waL^r hardly acts on this wood 
T)iit that its colouring matter is easily extracted by alcohol, 
ether, acetic acid, or any alkali. The fatty and essential 
oils, howevei-, excejit lavtMuler or rosemary oil, extract no 
dye from it. This behaviour of .sandalwood seems to be 
quite distinctivi*. 


M.^ddek. 

Dyers’ red or madder (Ruhni tmrtunnn) is the root of a 
perennial Eastern plant, and used to be cultivated in the 
East and in seviual European countries It dyi's red 
saliva, water, spirit, ethereal oils, and evin tin* bones of 
animals fed on it. 

Many kinds (d imuldiM- used to be on tin* market, bu^ 
sinci' th(‘ introduction of artihcial alizarine one may say 
that the iisi' of nnulder has almost entirely ceased, and 
hence its cultivation is a thing of the past. Exceptions 
may perhaps be met^ witJi in Holland. 

As ma<lder is thus of historical ntt'n .st only we m*(' l 
say no imm' about it. 

OlU'HIL .^NI) CuDllEAH. 

These are two dyes, or realA' only one, which have also 
been almost driven off fhe field by the aniline colours, 
and will soon be ^li.sused altogether as there are substitutes 
which are far bet.U'r and cheaper. 

Orchil and cudbear (the latLu* is dried orchil) are red 
subst^uiees shading off into violet, and are obtaiiW'd from 
various kinds of lichen 
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T Ik*' raw liclions contain no |)i<;nit‘nl, vvliich is prcKiuml 
by acting on them with alkalies in tlic jncsinicc of air. 
It i?} wine r('d, and turiUKl violet liy alkalies. Orchil is 
sold as a paste, cudbear as a powdin*. are only 

partially soluble, and leave beliind more or It'ss residue 
according to the quality Many dyc'rs like oreliil to dye 
bluish, while otluu's again desire a reddish shade. It is. 
however, all the same which it is, and lhi‘ cliud (h'sidera- 
tum IS that the colour should be warm anrl livi'ly. If it 
is ttK) red. one has only to put a littli* linn'-water or soila 
into the dye-bath and the di'sired bluish shade will result 
If. on the other hand, the colour is too bbu' a little dilute 
tin-salt will put matters right. 

Orchil I'Xti’act is what is most used nowadays It is a 
watery extract of orchil which has biM'ii ('vaporated to a 
convenient, consistency It is t hick-flowiim and either 
violet-blue or ri'd The buyer spceifu's which of tlu' two 
kinds he wants 


fjAC ])VK. 

Lac dye is a red colouring matli'r exlraeti'd from stick 
lac. It was first madi' by Stephens in India It lu-canK' 
known in Huro[)e in 179b. Bancroft takes tin* first jilaei' 
in calling attention to this dye. and his wau'e tin* earlu'st 
recipes for using it published. Tlii‘' product which 
St(‘phens firsUput u])on the mark(*t. ln)Wt'ver. was scarcoly 
fit U) dy(‘ with, and tlie presimt pnKlucl is dei-KhslIy 
bette»' ^ 

Lac dye conies into (;ominerce in tlu' form of a brownish- 
black dry powder, aiul is prepared and treat- 

ment w'ith boiling w'ater and a mixturi' of hydrochloric 
and sulphuri(‘ acids. 

This tlye is only rarely used now as its placi' is better 
filled by ni;iW aniline dyes. 
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CJOCHINEAL. 

Cochineal borame known. m Europe about the year 1§2^. 
It is a col(‘oj)4erous insect. TIu* tlye is yielded by the 
females only. Tliese infest the nopal-plants and are col- 
iik'‘ted after impregnation, leaving a few to form a second 
brood. They are usually killed by bringing them into hot 
rooms. 

According to t*elletier and Caventon cochineal contains 
a special red, cainiine and various other substances. Cochi- 
neal is not so nuicli jwlulterated now as it used to be 
when it was much dearer, but cochineal du.st and leaves 
are still mix(‘d with the gexx! cochineal, as well as earth, 
which can lx* detected bv levigation with water. To in- 
crease its weight, cwhiiu'al is soinetirnes kept in a damp 
place whi'i’c it becomes from 8 to 10 pi-r cent, heavier. 
The buyer, however, can easily detect tins by the peculiar 
smell which the (HX'hineal aequires at the same time. 
Cochineal must always lx* kept in a dry place. It used 
to be mneh u.sed in dycMiig ivory, but tevdav the cheaper 
red anilines are used instead Carmine, liowever, is still 
always made from eocliineal.' 

Saffron. 

Saffron {('rnnis saffrus) is a perennial slirub growing 
wild in many Eastern eoiintries and also ^in Sicily and 
some parts of Italy, Spam and Turkey. It is also culti- 
vaUxl with much industry m fields and gardens, and made 
much better tlian the wil?l kind. It is a favourite', garden 
plant on iwx’ount of its beauty and tfic eonstantly changing 
hues of its flowers. 

Saffron, a^s it comes upon the market, consists of threads, 
twisted and entangled in all sorts of wavs. Single , threads 
taper from one end to the other, with three iptches at the 
. " 3 
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thick^end. r The colour is dark red or reddish-yellow, and 
whitish-yellow at the thin end of the .hre.uls, which are 
cijicut an inch long, and lustrous. Saffron is adulterated 
in many ways; with satflower, long-cut pomegranate 
flowers, marigolds, et<-. Such falsiiicat ions are known by 
the threads of the fwlultt'iaiits IxMiig whitish or only pale 
red or yellow, and not showing the tapering form char- 
acteristic of the threads of the gemiiiie saffron. One very 
crude method of adult (‘rating saffron, rr... with boih'd 
smoked bi'ef. prodiici's blackish thread^ i)i the sample, 
which, when burnt, give out the charaOeristic tdour of 
burning horn. A saffron which ha^ already been ex- 
hausted with spirit is too pale in colour and feeble in 
(xloiir. Its dyeing ])owers are small, and the single thn'ads 
an* of th(' same colour all ov(‘r Such a fraud is easily 
detected if the sample is compared with pint' saffron, al- 
though it IS not so ea.-y when some genuine saffron has 
been put with the exhausted article. 

Annatto. 

Like orchil, annatto is pnaluced by tlu' cheinical action 
of a sort of fermentation from the mare of the ripe seed 
capsules of the tree Tliesi* are crushed with water, and 
left for weck.s or even months until a violet-like .smell 
i.s dcvelopt*d. The ina.ss is then pres.s<‘d out. the annatto 
is allowed to^spttle. and the supernatant water is poured 
off. The annatU) is then Ixnled with constant ‘^tlrrlng to 
a thick paste, which is drunl in the shade. It is then 
pack(‘d for sale in the leaves of the tree. 

Gofxl annatto has a warm red (‘olpur, (J<Tasioimlly 
brownish-red, and its colour is dulh'r outside than inside. 
Its smell is like that of urine, with which it is watenxl in 
the warghouses. Fro'm a solution of annatto in alkali 
alum precijwtates the colouring matter of a dark brick- 
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red colour, while lin-salt gives an orange precTpitate^ and 
ferric sulpliate a lA'owii one. Tlie preei]>itate witli aeeiati' 
of lead "is a pale hnek-red, and that with sulphate ftf 
copper yellowj^sli-hnwu Annatto is very little used as 
the colours got with it are very fugitive 


SAKFIiOWEK. 

We call hy this name the petals of an Oriental plant 
which IS now cultivated in Spam Fran<‘e. Hungary. Ger- 
many. the Ea,st Jiidie.s. South America. eti‘. Its hotanie 
name is ( *arfln//nn.s fntrtnnns The petals are plucked as 
soon as fully grown, and mashed up to a paste with water 
to get- out the yellow pigment from them. The yellow 
waU'i’ is poured off. and tlu* residue is washed several times 
with water, and llnally pressed and dru'd. In this way 
the yello\N pignu'iil is got rid of in the main, leaving the 
red which is wanted The value of a sample depends upon 
how much of tin* ri‘d it contains, and is ascertained by 
crushing a known weight of it with water, adding ear- 
boiiati* of soda, and precipitating the dye on the material 
to Ik* coloured b\ nu'ans of citric acid Tin* value of the* 
sample is then judged by the intensity of the olour. 

The red colouring matter of safhower is called cart ha 
mine ; it is insolubU* in water, but smIuI ’c in carbonate of 
sixla or potash It is only slightly soluble in alcohol to 
a pink solution Light rapidly destnn’s c^irthamine, so 
that it would never be used except for the extreme beauty 
of the shade it produces. 


Fustic. 

This w(mkI comes from the West and Ea.st Indies and 
Brazil. The tree is Mnrns- iturtnna. which also grows in 
the Antilles, splendidly iii Tahago. It is a large* fairly 
strong t ree, with a hard •but brittle and t^dit wood. 
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Till' A^cMxl is light, or brownish-ytillow and traversed by 
nxl veins, and comes on the market in chunks weighing 
40 ib. and upwards. The finer the yellow of tne wood 
and tli(‘ more red veins it lias the lietter its^ (juality. The 
best of all is Cuba fustic. Next come Jamaica and Porto 
Rico wood, and then the Brazilian sort. Rasped up fustic 
which has been long exposed to light and air sufTers thereby 
just as th^ extract does under the same circumst^inces. 

If the woed is well l>oih‘<i in wat<’r it colours it reddish- 
yellow, which becomes an orange-yellow on dilution with 
more water. Acids product^ in th<‘ decoction a greenish- 
yellow light precipitate, which i.s turned to a daik reddish- 
yellow by alkali(‘s or common salt Alum apd tartar act 
nearly the same a.s acids, but the precijiitaU* is of a lightei’ 
yellow. Ferrous sulphate turn‘d fustic deiMH'tion brown, 
and tin solutions givi^ no yellow precipitate with it 
water throws out from the deccx-tion a tlirty yellow colour- 
ing matter, wliile a purer and liner yellow colour remains 
in solution. 

The colours given by fustic with alum, tartar, tin-salt, 
acetate of alumina and a.(‘etatc of iron, are cerPiinly in- 
ferior in briglitness to tliose jinKluced by weld, but they 
are faster Fustic giv(‘s a fast Nankin yellow with 

chromate of potash, and olive and bnnvn shades with 
acetate of iron. 


FlTfiTET. 

Fustet or young fustic is th(’ woixt of a tree growing 
wild in South Europe, but which is cultivated in the South 
of France. The wood .comes from Dalmatia in barked logs 
which arc yelhm' inside. The yellow >;olouring matter, 
got by evaj>orating the decoction, is a lustrous greenish- 
yellow mass with an astringent tasti* and .soluble in alcohol 
and w’aier to a greenish-yellow solution. The solution is 
precipitate0 by gelatine and is hurncxl purple by caustic 
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potash, but the j)urplo j}(kui changes in the air.» Aluji and 
tiii'Salt deepen th^ colour. Acetate of lead or copper pre- 
cipitates the dye in red flakes. Feme sulphate colour^ the 
solution a light olive-green, and throws down a brown floc- 
euletit precipitate. l)ee(H*tion of fustet is of a brownish- 
orange colour, has a feeble sinell, a sweet astringent taste, 
and shows the following tests: 


Willi isinglass solution . 

„ caustic potasli solution . 
„ ammonia solution . 

,, tin-salt solution 
,, alum solution . 

,, lead acetate solution 
,, copper solution 
,, ferric sulphate Holutiou . 


. dir y M'llowi^h-rcd Ikikts. 

. fine red coKnir, but no precipitate. 
. >clio\vi.-.h-red. 

. orange-red flakes. 

. a slight yellow precipitate. 

. \cllowisli-red flakes. 

. clustuut-brown tlakes. 

. greenish-brown flake-. 


Queucithon. 

Quercitron is the hark of the black oak. Qmrvus nlyra, 
which grows wild in North America, and has lately been 
introduced into France and Germany. Chevreul obtained 
tdie colouring matter of ipiercitron in crystals, and called 
it quorcitrinc. The bark also contains a dun-colourcd tan- 
nin which can hv easily precipitated out of tl i way wdth 
lime-water or gelatine. Quercitron is even tmlay one of 
tho most important yellow colouring maMcrs. It is richer 
in pigment than any other dyo-wcHKl. and priKluces brilliant 
and durable colours. As, however, in the Inic'e the colour- 
ing matter is practically confined to the inner bark, the 
technical prcj)aration consists in freeing that as well as 
jiossible from both what is outside t-lfo inner bark and what 
IS inside it. To« judge of the quality of quercitron, the 
colour is noted, its frewlom from wocxl, aud that its outer 
colour should he always pale yellow', not g> ey with a yellow- 
ish shade. Finally, the woody parts should not b^ in long 
bastrlikc pieces. 
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LiL(' fust«i(*, (juoiriinm nlso roiims on tlic rnarki't as an 
cxtiac't. l)oili a li(|ui(l and a solid I'xtiaid. Doiails of the 
eytta^'tion process will he found under logwood. * 

Anotlier important dve from (juereitron hark is flavdiie. 
Tt has sixteen times tlie eolouriiiij power of (jUereitron 
hark. It eonies upon the market in the form of a fine dark 
yellow p()w<U‘i‘, and is dissolved m hoiling water 

TuKMEUU'. 

This IS the name given to the root of an Hast Indian 
plant. It eontains a yellow and a hrown dye. as well as 
gum. Tilt' yellow dy(\ when pure, lor>ks yt'llow in small 
(juant it It'S, hut in large masses appt'ars einnamtm-hrown or 
reddish-hrown. It heeomes damp wht'n eXj)ost*d to tlie air. 
It is only ditlieiillly soluble in watt'r. hut readily soluhlt' 
in ether, alcohol oi essential oils Ilenei' evi'ii repeatt'd 
boiling with watt'r leaves a eonsith'rahle amtuint of pigment 
still in tht' root. 

Alkalies turn turmeric to a yellowish-hrowii and dissolve 
it. Acids ii'])reeipitatt' it with a lighter colour. Strong 
etmeentraletl mineral acids, and als(» phos]>liorie aeitl. 
redden lioth the ]iigmt'nt and its tineturt' The athiition of 
water destrovs the it'd and precipitates tht' pigmt'iit (Ireen 
or blue vitriol gives a yellowish-hrown precipitate with 
tuiinerie decoction, and arst'iiiuiis acid a pomt'granate 
yellow. Tincture of t,urni(*ric gives with tin-salt a reddish- 
yellow, witli lugar of lead a eliest nut-lirown. and with fer- 
rofts sulphate a dark hrown preeijutate 

Turmeric is unfortunately not vt'iy fast to light. Other- 
wise. its eonvenienet' in ust' woultl seeiirt' ftn- it far greater 
em])l()yment. 

\Yeli). 

All the pails of Utaula Juhnhi wiien boiled in water give 
a deeoetiou' which is yellow, ami ^assumes a greenish east 
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on dilution. The plant, glows wild all over Europe, is 
cultivated fn several parts of France, Germany and England. 
Good wtid must hav(' a yellow or greenish-yellow colour, ^ttd 
have plenty of loaves and flowers. The thinner the stalks 
are, too, the hotter the weld. French weld is the sort most 
jrrized. Acids make wi'ld decoction paler, wdiile alkalies, 
common salt, and sal-ammoniac darken it. and, in excess, 
cause a dark-coloured precijntate Decoction of^wold gives 
with alum or tin-salt, a heautiful yellow precipitate, with 
{(‘irons sul])liate a hlackisli-grey one, and with blue vitriol 
a greenish-brown ])recipitate. 

A painter's colour is made from this, and also from the 
two pr(‘C('ding colour'^ This is done by mixing the decoc- 
tion with alum, and then adding levigaUd chalk a little 
at a tune till all the yellow is precipitated. The colour 
is much finer if the tannin is remowd first of all. whu'h can 
b('st b(' doin' with glue Various plants wine formerly 
u.si'd as substitutes foi widd, Imt are now disused. 


I’KltSlAN DkRRIES. 


Many kinds of tlu'se an* on tin' market. They are all 
Vi'i'Y much alike and about as big as peas, anjniar, heart- 
shaped. and contain little hard sei'ds in several compart- 
ments d'he taste is bitter and unplea »nt. 

A dec(M’tion of Persian berries luus a greenish-yellow- 
brown colour. IS vi'rv bitter, and behaves lo ri'-agents as 
follows. It glVl'S 


Wilh gelatine solution . . . sfight turbidity, lUiky precipitate. 

,, caustic potash or ainnu^iiia 


solution . 
tiu-salt soluli(?n . 
alum .solutinn 
sugar of lead solution . 
copper acetate solution 
ferrous sulphate solution 


greenish -orange, but no precipitate. 
, greenish yellow, 
weakens the colour, 
precipitate oni_\ after 15 minutes. 

, dirty yellow-brown pri^ci^tate. 

, olive-green preeipj^iA^*. 
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JURHKJtRY KoOT. 

Ill tlu* rcK)t of lit rhrns lut/tfans is a yellow dye Wliieh ha^ 
been isolated by Biu liner and llerzbergcr and named ber- 
berine. It imparts a. vellovv colour witlioiil any mordant, 
but the yellow comes out faster and more brilliant if the 
material is first mordanted with tin-salt Bi'rbcnm* is only 
little used. 


Indigo. 

The fast blue dye known as indigo was imported from 
Asia in the earliest, times, and. since the middb' of the 
sixteenth century when the Dutch bi*gan to bring it to 
Europe after the discovi'rv of the (’api* passage to the East 
Indies, its use liiis bc(‘ome uhu'c and moic^ universal in 
spite of the proliibitions wlindi weia* laid upon it by the 
various Ciovernments. Indigo was thougiit to be a mueh 
je.s8 durable pigment than woiul, which was at one time 
the only blue dye availalih* 

Indigo comes from Imlnjoftra fitirfurm, a common in- 
digenous jilant of India It. has be<‘n intrtMluced from 
India into the West Indies and America TtKlay there are 
many qualities of indigo in the market, which are named 
some afU'r their place of origin and .som(‘ from their colour, 
and which have little interest for us in comparison with 
artificial ind;go, which is one of the latest achievements 
of present progress. Nevertheless the price of artificial 
indigo is still too high to enable it to drive the natural 
product out of the market. It must be r(‘meml>ered that 
some natural indigo, such as Java indigo, contains as much 
as 85 per cent, of colouring matter, and that natural in- 
digo contains other bodies, such as indigo-red, wliich are of 
great use in certain dyeing prm‘e.s.scs. 

Indigo cci^es into coraiiierce as^a dry dark blue powder, 
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having a violet and co]:^pery shade. It is very»fragilt, and 
has a fine* sniootH uniform fracture. A very important 
property is that the coppery lustre is increased by rubbing 
with the nail.^ Those samples which receive the most lustre 
by this means, have the smallest specific gravity (indigo is 
^ometimes lighter, sometimes heavier tlian water) and the 
finest dark violei. colour, are the best. Accurate* estimates 
must be obtained by dyeing t<*sts or by titration with 
permanganate. 

Indigo is insoluble in water, dilute sulphuric acid, hydro- 
chloric lu’id. or any otlii‘r acid that will not destroy it. 
It is also insoluble in alkalies, ether, and in volatile oils. 
Hot alcoliol dissolves a little, according to Chevreul, to a 
fine liliK' solutaoii. On cooling, however, it gradually pre- 
cipitates almost entirely. 

Indigo dissolves in cold oil of vitriol to a blue solution. 
It is best, to tak(’ four times as miieh vitriol (by weight) 
as indigo. Heat is evolvt.**!, the mass swells up, and a 
blackish-blue syrup is fornK‘d. which, after about ten hours, 
will givi* a blm* solution in water. Nordhauseii sulphuric 
acid dissolves indigo much more (jiiickly and better than the 
ordinary acid, If tlu’ solution of indigo in tin* acid is 
iieiitralisetl with earbonati* of stxhi or poUisl, it remains 
blue, and only a part of the indigo is leprecipitated in the 
form of indig<i-earmine. or better, so<.l]um or pot.assium 
sulphindigolate Alkalies and alkaline earths will only 
in very small measure separate sulpliurie* <ieid from its 
combination with indigo, and many neutral salts will do 
as min*h. rf\. sal-ammonuu*. common siilt, alum, etc. 


Lon WOOD. 

The native country of this tree {Jia nioi Cnw 

finntu) is Mexico, and formerly especially that*part of 
Yucatan eallwl (lan)pi‘a<4liy. from which it do«ifr^'s its name. 
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Fron> there* it was introduced first into .Jamaica, and then 
into other of tin* West Indiati Islands. ' 
iThe inner close-graiiu‘d heavy wood is known asiogwoo<l 
or Campeachy wo<k1. It- is receivt‘d in laiixe masses of a 
yellowish-red colour inside, of rni^j^ed snrfaci*, and. owing to 
exposure to the aii*. of a blackish or hlood-iaal colour out- 
side. Transverse sections show small dark red wavy rings. 
The wtKxJ IS very close and firm, is difficult to cut. and is 
heavier than water. When chewed it dvc‘s tlu' saliva a 
reddish-brown. The smell of the wood when ground or 
rubbed is slightly violaceous, and its tasti* is suiaMish and 
slightly astringt'iit. leaving a bitter after taste 

On boiling witli watiu*. logwoixl gives a tlei')) nal ii(*coc- 
tion. The colour is deepened liy acids, and luriu'd violet 
by alkalies and metallic oxides and tlieir basic salts Spirit 
also extracts the colouring mat ten* 

LogwtKKl IS classed as splitting uiK'venly or evt'iily The 
former is tlu* better kind. Honduras wood is of |(‘s.s value, 
and .Jamaica wood with an ev(*ii surface (because it is sawn) 
is tlu* worst. The logwixal coming on tlu* market in a 
raspisl up or ground state is oft(Ui adulU*ral«'d with otlu'r 
wood or with the bark of the ha*matoxyh*n. and it is hence 
advisable to cut up ones own wood. To compare samples 
of logwood, they an* treated in the same stati* of subdivision 
with equal (juantities of water, and the colours of the 
infusions are compared after iialf an hour Tiiat which 
shows the niv.s< colour shows the best wcmkI Pure water 
is coloured yellow by logwood, but hard water becomes first 
purple-red, then violet, then’ blue. Acids give a red colour, 
finally jm.ssing to yellow. 

Logw(HKl is usually w’ctted with water t,wo or three weeks 
before it is used so that the colouring matter can develop 
better. This operation is called ‘‘ageing '. The rasped 
logwoiK^J undergoing the process must Ik* lu'pt in a daik 
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LogwwMi di'coctioii ^vos- 

• 

With alum Bohition 
„ solution 

„ nitric acid ^ . 

ammonia 
,, ferric clilonde 


. a blue precipitate. 

. a blue precipitate. 

. d bcM-ome-, paler and yellower, and 
a ylldw precipitate forms on 
standi I If,'. 

. tli<‘ c(doii'' heeouies reddish - blue 
and <hrt on standine. 

. a Clark \cllowisli-brais\*ii or dark 
Mold blue precipitate 


Logwocwl ('xtraet m now more* U'sed than the wood itsolf, 
for it IS for most purposes elieaper ami better to work with. 
Large factories are einployc'd in making it There is a 
liquid and a dry extract The forimu' is sold m casks, tlie 
latter in eases Ordinary extract is three times as ru‘li 
in colour mg matter as th(‘ wood Hesides tliese extracts 
there is aiiotlier market article, the so-calh'd lueinateine, 
which IS tli(‘ iianu' of the eolounng mailer itself, but tlu‘ 
powder known in eommerec' by the name is rarely more 
than the di-y extract of the wood 

In spit(' of the coal-tar dyes logwood |s still largc'ly used 
with iron or ehroim' for black ilycing 


('utch. 

Cutcli or catechu is an «'X<ract from (iM’oclioiis (jf various 
plants. Its origin has not long been known. The eom- 
mereial article is of two kinds One l«^• fiutu Arana 
{Muhttxa) ratu'hu, a small tree growing in C'anara and 
Behar. The* tree is cut down when (lu* Ilow of saj) is most 
vigorous, and barked. The wood, is cut up small, and 
boiled in a narsow'-neeked vessel till half the water is 
evaporated. Thi‘ decoction is then evaporated eom])letely 
without .straining in wide eartln'ii pans. Tlie mass is left 
to stand a day and dried in the sun. being ('(fnstantly 
turned over. The extract is linally spread •if ^elotii.-, pre- 
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vioii^.y plaAkTt’d with ashes and (;(>w dtiii^. and cut into 
quadraiigulai- pieces, which are fully di’icd in the sun. 

' The daj*ker the wood is the darker should be" the ex- 

t 

tract. The qinulraugular pieces of extriu’t- coining on the 
market are of a uniform dark brown colour with an irregu- 
lar fracture and a slight waxy lu.stre something like opium. 
It oftmi contains small air bubbles It has a burnt smell, 
but not ve^y pronounced. It is gritty to the teeth. The 
tavste IS astringent. The dry powder is a dark cotTee brown. 

The stTond sort of cutch comes from the caU'chu palm, 
one of tile linest in the East Indies. Its fruits, the size 
of an acorn or small plum, are much list'd, with betel 
leaves and a little liim*. for chewing. The (‘xtnu't is made 
from these nutvS by deciK’tion and evaporation. 

Many sorts of cutcli are n'cognised. but the ilitTi'rt'uei' is 
merely in the metluKl of preparation, and chii'lly (b'pemls 
on whetln'i* (‘arthiui or iron vessels were u.sed 

B(‘sub‘s the abovi' two cuti’lies tlunv is a yellow kind 
(gambier) which eonsi.sts. as a rule, of inch-long dice-sliaped 
pii’ces. In spite of the fact that brown cutch is usually 
dearer than gambier, dyers always prefer the forinm-, which 
is the more remarkable a.s the brown kind is oftmi ma<le 
from tlie yellow. Such cutch is called pre])ari\l cutch. and 
IS made by simply fusing the yellow cutch over a gentle 
fire and adding to it 1 ]>er emit, of its weight of chromate 
of potash, so that the cutch is partly oxidised. 

A gfKxl cuh^i must not contain more than per cent, of 
bmlies insoluble in boiling w'aU‘r, and must be uniformly 
dark brown and close in grain, with a sm(H)th conchoidal 
fractui'o having a grefisy metallic lu8tr(‘. Cutch may bt' 
known from gall-tannin by being more ,solul)le in water, 
and being soluble in alcohol. It gives an olive-gret'U pre- 
cipitate with iron, and its gelatine compound gradually 
turns brown. The following reactions arc shown with a 
10 per cent, solution of cukh;- -, 
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Colour of aquoouK solution : reddish-brown. 

Acids make the iolour paler. 

Alkalies make the colour darker. 

ProlT)- sulphate of iron gives an olive-brown precipitate. 
Ferric Bul}>4iatc gives an olive-green precipitate. 

Copper sulphate gives a yellowish-brown prc<'ipitate. 
Aluminium chloridi' gives a brownish-vellow precipitate. 
Bichromate of potash gives an abundant brown precipitate. 
Acetate of lead gives a salmou-eolourcd I'recipitate. 

Alum makes tlie solution paler. 


G.\LL Ni’TS. 


"1’lu‘si' HiH' excrcsivnccs formed on the leaves of various 
oaks by the sling of an inseel. Two sorts are usually dis- 
tinguished in eonimeree, the blaek and the white -the 
Asiatic and tin* Kuropean. Their chief constituent is 
tannin, of which the best kinds eoiitain as much as 65 per 
cent. Tins tannin hardly changes solutions of ferrous salts, 
but gives a bluisli-ljlaek precipitate with ferric salts. A 
dcetKilion of galls gives . 


VVitli im-sali 
,, alum . 

„ copper acetate 
,, ferric sulphate 
„ sulphuric acid 


. a yellowish precipitate. 

. a yellowish -green precinitate. 

. a chocolate-brown precipitate. 
. a bluish-black precipitate. 

. !i dir ycM(tw precipitate. 


Sumach. 

Sumach is the powder of the young tw'igs and leaves of 
a shrub which grows wdld in the Levant and in South 
Europe, and is also cultivated. Syniueh contains gallic 
acid, Unniii, and greenish-yellow colouring matter, prob- 
ably consisting partly of chlorophyll, A 10 per cent, 
solution of suniaidi has a very strong smell, an astringent 
taste, and gives the following tests: — 
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With «<?latiiU'< 

,, alkalies in excess . 

,, weak aculs . 

,, lime 

alum 

fenic sulpliale 
liii-siill 

('(>ji|u'r aci'tuli' 

,, lead aceuitt' 


. an abundant white precipitate. 

. a j^reeiiiah ()r^.*od(lish-White precipi- 
tate. 

. a sliglit turbidity. 

. a wbit<' precipitate, turning green 
or red nil contact with the air. 
. an abundant pale yellow proedpitat^ 
. an abundant flaky blue precipitate. 
. an abundant yellowish-wliitc pre- 
cipitate. 

. a y<>llo\Msh-l>rown precipitate. 

, an abundant white precipitate. 


KnOIM'KHN. 

Knojijx'in <ir acni n o.mIIs ari' acorns winch havi' Ih'coiiic 
nnsshajicn IVoni the sting of a wasp. "I licy have a dark 
hrown colour and iin'gnlar shape, ainl miclosc tlic eggs and 
pupa* of the wasp Wlicn these have escaped the galls 
are very light and not of much nsc Tiu'V come from 
llungarv and the neiirhlumi hood 'Phey are rieher in 
tannin than oak hatk and e{jua! in that respect t-o gall 
nuts. 

A s()lid ('Xlract of them is on the market, hut it is only 
used for tanning hides 


V. 

AKTIKK’IAL PHJMKXTS 
Whitk-lkad. 

Lead oxnh' forms with earlumie acid a heautiful white 
compound known in commerce as wdiiti'-lead. and prized for 
its pur(' white colour, its duralulily. and .especially for its 
body, in which it exceeds all other wliiles. Rubbed up 
with oil it servi's for grading othi'r colours, and fonns the 
basis of^'all mixed pigments, because it gives duralnlity 
and a fine rlmArous cappearance. Various kinds of white- 
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lead arc known, varyin^^ according to the mcthftd of iftanii- 
facturc. 

Thcrc*are other whites having nothing to do with wliiK*- 
lead, c.//., Spanish wliit-e. wincli is simply oxide of bismuth, 
and has a brilliant white colour, but is blackened by light 
jnd sulpliur('tt('d hydrogen Zinc whil^ has not the fine 
pure colour of white-lead, but is not so easily browned by 
sulphurous fumes. 

C'ommercial white-lead is oft('n adulterated with barytes, 
gypsum, or chalk The two former are left undissolved 
on tlu' fuldition of iiitrie acid or acetic acid. The last is 
detected if tlit* coneeiitiated solution so obtained is treated 
with hydroehlonc acid or solution of common salt, which 
will give in the lujuid, wlndlier adulterated nr not, a white 
jireeipitate of h'ad chloride Hardly any lead will be left 
in the solution whicli is filt(‘red off and evajiorated down. 
If it gives a (hdujuesceut ri'sidiie (calcium chloride), there 
was chalk in tlu* original white-lead Another way is to 
precipitate the nitric acid M>lution <if the suspected white- 
lead with ammonia The lime remains uudissolved. and 
can be deti'cted by pn cipitalion of the filtrate with car- 
bonate of potash. Sul])huri'tted liydrogen cai be used to 
throw down the h'ad instead of ammonia. It is .said, too, 
that bone earth is sometimes mixed wi'*’ white-lead. This 
adulteration is detected by the ammonia used as above 
for pn'cipitating the lead remaining in solution as ])hos- 
phate if lione eartli was ]>re.sent If the' •filtrate then 
evaporated be ignited, a residue is left of glacial phos- 
phoric acid. Every 10 grains of this correspond with 100 
of bom* earth. 

Sometimes. Uk),. it is said, sulphate of lead and chloride 
of lead are substituted for white-lead, but they are at once 
detwted by their insolubility or difficulty of solution in 
nitric acid. If the residue dissolves in hot hydrochloric 
acid, it is lead sulphate.* 
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NAi'hEK Yellow. 


NapU's earth or Naples yellow is an anliinonipus lead 
Halt, whieli has a liirht or dark yellow colony, according to 
the proportion between its ingredients Ihi.sscri has given 
the following variations which in the order given ptiss frorij 
light to dark yellow : 


Antimony . 


1, Lead 


1 . 

4, 


(i 

7 
5 
:] 
4 

8 


There are also additions of from S to l“J per cent of 
tartar, or 0 to 12 per <*cnt coinnion salt, or of 8 per cent, 
of alum and sal-ainimeiiai' The two nietaL arc calcined 
separately and the oxides inixi*d. or they are alhiyed to- 
gether and the alloy calcim‘d. The oxides are mixed with 
the other ingredient'-, tiiiely powdi'ied and sifted, and the 
whole IS calcined in shallow vessels and tlu n ground. 

Naples yellow is very valuabh' in the painting of glass, 
porcelain and earthenware For usi* as a watt r-(‘olour on 
wood it. is rubbed up with gum wati'r. which givi's it a mtrre 
golden shiwle. For rubbing up this pigment a very hard 
marble is required, and it must be worked with an ivory 
spatula. An ordinary stone slab or an iron sjiatula will 
spoil it by making it green. Calcium tungstate has been 
tried as a substitute for Naples yellow. It is boiled with 
hydro(‘hlorie acid, and reprccipitates when cold, and is then 
washed with w'ater. Of late chrome yellow has replaeed 
Naples yellow' almo.st entirely 


Red-lead. 

Red-l«^id is prepared (ni a large scale by calcining moder- 
ately damp » and finely ground and levigated massicot for 
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48 hours in a ix'vtrberatmti; furnace, and constantly stiiring 
it the while* so as t# hrin^^ every part into contact with the 
air. As«oon as it has assumed the characteristic beautiful 
colour of* red-lead, all openings arc stopped, the fire is drawn, 
and the furnaei* is allowed to cool. Tin* longer this takes, 
the lietter the red-lead will he. The cold mass is sieved 
tTirougli a fine hair sk'vi' (enelosc‘d in a box, to preserve the 
health of the men em])loyed) to eparate the red-lead from 
uiu^ianged niassnot. 

Ketl-lea<l is ehielly used as a ground colour to be followed 
by a coat of einnahar For this purjxise the pigment is 
rublnxl up with drying oil. The lirst coat usually consists 
of red-lead alone, the second of etjUal parts of red-lead 
and cinnabar, and the third of cinnabar alone. It is also 
usi‘d as a distemper colour, and as a basis for gold or silver 
colouring on glass, and also for gilding and silvering other 
things, and also to impart drying (pialities to linseed oil. 
In using red-loa-d as a pigment care must be taken not to 
rub it up 1(K> long with water, or it will lose all its beauty 
and gi‘t quite pale, lienee the pigment is best got finely 
divided by h'vigation. 

The dee]) red of nul-lead has a vellowisli shade on account 
of unsi‘parati‘d massicot. When rubbed on pa}Kr with the 
finger it is nearly yellow It eonsi.^N extremely minute 
scales, is destitute both of smell and ta ie. and iiLiolnble 
in water. At a strong red-heat it U>ses oxygen and becomes 
litharge. Even in snnhglit it hlaekens aud.lpses oxygen. 
Heated on charcoal before the blowpipe, it is reduced to 
metallie lead. This is a sure way of detecting adulteration 
with brick dust, which renhiins iinehauged in the process, 
and will not dissolve in acetic acid. 

Sm.\lts. 

Smalts or zafTre is chiefly used as a washing hUu'* bring 
added to the starch, and ^Iso for colouring glajis»and porce- 
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lam; and a pigment. As a glazing colour for porcelain 
and glass cobalt oxide has now, liowever, the preference. 
It "is sold by the Saxony Smalts Works. Smaits is an 
indestructible pigment used with boiled oil on W(K)d for 
fresco-painting and for house-paintmg. It is a glass 
coloured blue by oxide of eohall., and contains a little 
arsenic. It is put on the market in line powder. It is 
got by fusing together sand, potiush or cobalt oxide, and 
breaking up and levigating the resulting glass. The cobalt 
ores are sorted, the nicked iferons ones are i(*moved, and 
the rest, are roasted to free them from arsenic and water, 
to further oxidise the cobalt and to make the substance fit 
for vitrilieatiou It is then ground and mixed with more 
or less sand. It tlu*n ean alrea-dy be iis(‘d for colouring 
glass blue, ami is sohl under tlie naiiu' of zafTri'. 

Smalts IS classified in a variety of tints and (qualities, 
and these again. acc<n'dmg to the sluadi^ and degna' of fine- 
ness. are styh'd by various names and marks. The finest 
marks of all are always called azuri' blue or king's blue, 
and esehel conu^s next. SmalUs is u.se<i in tin* many ways 
alr('a/dy miuitioned. If it is to be usisl for walls it must 
be rubbed up fine with spirits, and stirred up in glue- 
water. Ordm.arily smalts should not be usi'd with boiled 
oil as it thou readily turns bhwkisli. A very beautiful 
blue, almost equal to ultramarine, i.s Thenard’s blue. This 
blue, whi<'h eaii be u.sed for every kind of painting, shows 
the greatest '‘rc»si stance t4> all manner of external influ- 
ences, and of a warm colour almost surpassing the darkest 
ultramarine, used to be much iised as a substitut.e for that 
pigment ; hut the ultramarine is now restored to its fonner 
position by having become cheaper. King’s blue, Then- 
ard’s blue, cobalt, and ultramarine are scarcely used now 
except in the pottery trades, for in that, artificial ultra- 
marine? cannot replace them as it cannot be fused with 
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borax or Icjwi glash ilu>'CK witliout loHiiig its colour "Vroni 
chemical cftange. 

St-annAto of cobalt (cot^i-uleuni) is hardly over used. 

Ultkamaiune. 

In describing this beautiful blue pigment, we have natur- 
ally for our purposes the artificial product in vij^^w. Since 
success has attended the effort.s to produce it on a large 
scale, the natural mineral is Inu'dly ever sold, and finds 
room only in museums. 

In general, natural ultramarine has the properties and 
the composition of the artificial product, but shows some 
chemical differences from it. The principal of these is the 
ease with which the artificial pnxiiict is decomposed by 
acetic acid and alum, re-agents which do not affect the 
natural mineral The rapid decomposition of artificial 
ultramarine by lU'ctie acid is attended with the evolution 
of sulphurettt*<l hydrogen. 

Artificial ultramarini' can he used a,s a water-, fresco-, or 
oil-eolour. It resists the effeet.s of air. light, water, and is 
not blackened l)v gas. hut acid vapours destr v its colour. 
It is quite fast to alkalies. 

Towards ju'ctie aeid and alum ihe various eommereial 
artificial ultramarines ludiave very diffeiently. Smne are 
destroyi'd at oiiee. whih' othei's resist for a time, especially 
alum. They all have one property iii eoififnou, c/:., to 
absorb water from the air. Under unfavourable eireum- 
stances tbev mav (*ome to ^contain o per cent, of water, or 
even more. It is by no means ea.sy t«j compare two siimples 
of ultramarine with regard to body, independently of 
shade, and merely by the appeai'ance of the pigmenj^. The 
best plan is to rub both to the same degrei‘ of fineness, 
and then to mix both with the same known propoftion of 
gypsum. Naturally tlm sample which requ^A the niost 
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to <]>ro(liuv any i^ivcii I’lianji^o ot’ sliado is llio ])oUor 
of till' two Besides it has been proved that u'ltraniaidnes 
wh^cli will bear the most a-dinixture with alum 01 “ alumina 
without much ehansjc' m <-o!our are minh better in (dlier 
respects for certain purposes, sueli as pajier-dyeinij. Mere 
the ultramarines rich in sdica an* more p(‘rmanent than 
the })oorer sorts To d(‘teet whetlu'r a })ii;ment is an ultra- 
marim', treat it witli hvdroeldonc acid, ami if it is ultra- 
maniu' sulphuretteil hydroijen will 1 h' at onci’ evolvi'd. 

C'iNNAnAU. 

Althouii^li cinnabar is very common in natuia', it is also 
made artificially It is in much um- a^ a pij^nnent. I'speci- 
ally for sealiiii; wax Holland used to he the ]>rincipal 
s(’at of the manufacture of cinnabar, wlu're it was ,suli- 
limed in laiye pots over an open (ire Km'U to-day it is 
often made by fusint^ 1 ll> of sulphur in an uni^lazed 
earthen vi'ssel. and then jiounnu 111 little by little 25 II). 
of t[Uicksilv<>r. previously lu'ated in a crncibh' or an iron 
spoon. The two chmu'nts combiui' witli tlu' (‘volution of 
so much h(‘at tliat the mass "lows At this point the vessel 
is imimsliately covenal with a lid to (‘xclude the air. If, 
howevt'r. the lid is pul on Ixdore thi' mass j^dows, tin' 
arrival of that sta,"e would cause a vioh'iit (‘Xplosion which 
would shatter tin' ap])aratus Tlie black non-nu'tallic mass 
is finelv ])OK.alered and then "I'litly lu'ated to drivt' o(T 
uncombim'd sulphur, and tlu'n mon' strongly heated to 
sublime the cinnabar Care must be taken to coniine the 
fire to the bottom oC tin' subliming vesst'l, or tlie whole 
of llu' cinnabar will (*scape in vapour, apd if the sublima- 
tion i.s done in gla.ss, the vessel may be fused. If the 
heating is continiu'd for a time after tin' sublimation is 
finished tlie cinnabar becoiin's a finer red. The final prf)- 
duct is a /lark rc'd mass of a greyish-violet nu'tallic lustre 
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having a crystalline fra^‘turc. Finely powdered, it Ixitponies 
a very decj) red. ♦ 

G(K>d Vinnabar comes on the market in ma.ssc's consis^iiig 
of radiating ^leedles of a greyish-violet metallic lustre, 
wdiicli give a deep red powder The beauty of tlie colour 
ought to be distinctly increased by rubbing the cinnabar 
up with very dilute nitric or aeitic a<-id. Adulteration 
with dragon < blood, red-lead, or similar substances can only 
hap])en in jua'pared cinnabar, and is easily detected. Red- 
leiul imjiairs the lieauty of the lasl and maki's it verge 
towards a pomegranati' colour, which is made much darker 
when the sample is treated with nitric acid, on account of 
the formation of pm’oxide of h'lul. Acetic acid boiled with 
sucii adult (.-rated cinnabar ac<|Uires a sweetish taste, and 
the prop(-rty of giving a black precipitate with sulpliur- 
etti'd liyilrogiMi Dragons bliKKl caust^ the cinnabar to 
reddtm spirit of wim-, and when tin samjile is thrown on 
the tire, pnaluees a balsamie smell, llnek dust or red 
oehre makes tin* eiiinaliar colour hydroehlone aeid yellow, 
and will not sublime Red arscmic makes the pigment 
exhale a garlie-like smell when thrown on I hi lire 

Hkklin on P.uus Bluk. 

This l)lue (best known in England as Pnis.siaii blue) is 
niueli used ;is a brusb-[ngmeiit, not on walls, but on woo<l- 
work, and combined with suitable yell(*Hs to make 
greens, etc. 

The finest sort (called in England Chinese blue) is got 
by dissolving a neutral ])ure feme salt and adding ferro- 
cyanide of potassium, when the Berlin blue is precipitated 
with its characteristic beautiful cwloiir. It is filtered ofT, 
washed, and dried in the form of small sticks. .Snothcr 
vci*y common metluKl is to dissolve a copper-frot* green 
vitriol which has oxidi5|i‘d in the air, u § wiiixture of 
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fcrraus aiui ferric sulphates, and then to add alum. The 
mixture is then precipitated with fernveyanidl' of potas- 
sium. As the pigment, so prepared is rather of a light blue 
owing to the ferrous salt, and .still lighter on account of 
the alumina precipitated with it. the precipitate must be 
stirnd uj) for a long time liefore liltration to darken. 
When the precipitate has fully settli'd it is washed on a 
linen filter, and brightened by rublnng up with water and 
boiling for a ft vv minuU's in a copjan* vessel with nitric 
acid, and tlieii mixing it thoroughlv with concentrated 
sul])hiiric acid It is then left for a day or two, and then 
washed. ))i-e.sse<l. moulded into punes. and tlrud, first in the 
shade* in the opt'ii air, and then in a dryiiig-room at from 
70 to 80 deg. C. It. is then allowed to cool very slowly. 

The purest Herlin blue is dark iiluc. and ha.^ a coppery 
lustre like indigo, a biilliant lustre, ami a coiiclnudal frac 
tun*. If the fracture is ilull and earthy, or it <loes not 
easily give a full tint* wdien rubbed on paper, it is Dk» 
hard and iiiipure. Berlin blue ha.s no .sim*!! or taste, does 
not moisten in tin* air. but is for all that very hygroscopic. 
It* is insolulile in water or ah-oliol and is (lecom[)osed both 
by acids and by alkalies. 

OUI'IMKNT \NI) RM.\n(i.\it. 

Although both thesi* .substances (Kciir in nature, orpi 
ment in crystalline plates of a beautiful lemon-yellow 
colour, realgar in greasily lustrous orange ina.sses with a 
com’hoidal fracture, yet for use in tin* arts they are for 
the most part artificially prepari'd. Both are much used 
in painting, more with oils than in w'ater-colour, and give 
valued yellow and orang('-red hues Th(‘y an* also used in 
the manufat‘ture of yellow tand orange-eoloured varnishes. 

Orpirmnl may he made either in the wet or in the dry 
way, The^fyfst eonsiats in fusing together and then sub- 
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liming a mixture of sulphur with seven times its weight 
of white arsenic iron vessels. This sublimed product 
consists of yellow crystals. The second method is carped 
out by ^precipitating a solution of arsenioiis atnd or an 
arsenite in (filute iiydrochloric acid with sulphuretted 
hydrogen, vvlien the orpiniiMit gex's (t,wn as a beautiful 
fellow precipitate 

Realgar is piepared by heaung aiscnical pyrites with 
sulphur to a red heat in large earthen retorts. At the 
end of the ojpcration the receivers attached to the retorts 
contain a niixturi' of red aiul vellow arsenic with glavssy 
realgar. Tin* last is suliji'cted to a special laTining pro- 
cess by reinelting in cast-iron pans, and removing the 
resulting slag. The purified mas< is made of the right 
colour by adding sulphur if too dark, and by lulding very 
dark realgar if too light. It is east in cybndri(‘al wrought- 
iron moulds, and after it has set it is broken up and paeked. 

Artificial realgar is brownish-red and opaque, has a 
gresusy lustre, and is insoluble in water or spirit. It is 
soluble in canstie alkalies IJy heating it becomes darker 
and then fusc.s, and (inally burns with a whitish-blue 
flame. It can lu’ sidilimed unchanged. 

Orpiinent made in the wet way is an amorpaoiis powder, 
but the sublimed compound con ist of plates having a 
subeoiiehoidal fraidure. Orpimeut is also ealkd king's 
yellow. It IS tasteless and odourless, insoluble in water 
or spirit., but dissolves in caustic potash, forijniig potassium 
arsenite. Nitric a^id or a(jiia-regia dissolves it with de- 
comjposition. 

CUHOMK (iIIKK:!. 

This is uswl both for an oil-colour and in the prepara- 
tion of green lakes, and also for glass and porcelahi. The 
substiince is chromium sesquioxide, and is now m^lc in a 
great variety of ways. rjf.. by igniting the h vibrated oxide, 
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by' Iw'ating.memirous cliroinaU*, or l)y treating bielironiate 
with starch, sugar, carbon, or with m inixthrc of sal- 
ainrtiioiiiac and carbonate of potasli. The last |Jroccs.s is 
due to Wohler and givi'^ a lu'aiitiful gM‘en "fhe heat 
IS kept up till all exei'ss of sal-aiiinioniac is volatilised, 
and the residue of ])otassiuni chloride and chrome is lixi- 
viated with hot water, which dissolves out tlu' potassium 
salt. 

Chrome is a rather dark green powdi-r. infu>ible. and 
unchangefl even by a red heat To its power of standing 
lu-at it. owes its use in making gremi glass and porcelain. 
Easily solubh' in acids, it becomes ins()luble by heating 
to redness. With wati'r it forms a greyi^h-gn'eii hydrate, 
which loses its wati'r a! a fhill r(‘d heat and forms tlie dark 
green anhydrous si'sijuioxide The salts of this oxide are 
green and have an astringent taste. Ammonia precipi- 
tates the liydrated oxide from their solutions 

Chrome Yellow, Red .-\Nn Orsnek. 

Thes(‘ are used both as oil and as wati'r colours Accord- 
ing to Pubetz we hav(‘ 

(f/) Neutral lead chromate {ihrome yellow) 

(/>) Basic lead chromate ((dirome re<l) 

(r) A mixture of both (chrome orange) 

Chrome ytdlow is got in three ways 

1. By pijcvipitating sugar of lea<l witli bichromate of 

]H)tash. 

2. By treating lead sulphate witli a warm solution 

of yellow' neutral poticssium chromate 

3. One hundred lb. of recently precipitated lead 

chloride are digested with 47 lb. of lead bi- 
chromate. 

This chrome yellow' is inindi warmer and more beautiful 
than the oyj^rs. 
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Chrome red is prepared: — 

1. B/ fusin^^ #iieuU*al lead chromate with caustic po- 
• ta,sh or saltpetre. Half the chromic acid ^qcs 
froui the lead to form chromate of potash. 

L’ By fusiiJi( a mixture of saltp(‘tre and nitrate of soda, 
and addinij to the fused mass little by little neu- 
tral leail chromate. The mass is then allowed to 
cool, and lixiviated, and tin' basic lead chromate 
left behind is wa.died and dried. * 

By pri'cipitatinti a solution of lead aci'tate with 
yellow jiotasvSium chromate and caustic potash. 

CliroiiK' oran^i' is made by boiling chrome yellow with 
milk of linu' 

These pij'inents are tasteless and mlourless powders of 
various shades of yellow and red which resist both light 
and air Tlu'v au* iiisolubh* in water, slightly soluble in 
acids, and easily in caustic potash. Chrome yellow is uot 
unfnHjiumtly adulterated with barytes, alumina, gypsum 
or lead sulphate Tliese impuntu‘s arc at once detected 
by the use of caustic potash, when thev do not dissolve. 
The.se chrome cohmis have, as they deserve by their beauty, 
diirabilitv. bodv. and the case with whicl they can be 
mixed with other piunients. nearly driven oiii the other 
yellow and orange pigments 

Mos.mc Gold. 

Mosiiic gold or bronze when goini and ivv^uine is of a 
beautiful golden vellow. and in soft-feeling scales. Mis- 
made specimens art' in much smaller scales, and of a 
greenish or brownish cast. The pigment is prepared in 
the dry way by gradually bringing a mixture of 12 lb. 
of tin-amalgam (one-third mercury and two-thirds tin), 
5 lb. of powdt'ied sulphur and 4 lb. ot sal-ammoifiac in a 
bolth(*ad to a dull red heat, so that cinnabar an^ tin-salt 
sublime out. The bronze remains at the bot^opi a scaly, 
golden shining nuuss. 
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a rule tlio value of the proiluct increases with the 
purity of its pjolden tint and with the ffueiiess ^/ith which 
it if, powdered. The inferior kinds are darker and brown* 
ish in colour, and are rubber! up imicli h'ss line. ‘ 

Bronze is iii.soluble in water or acid, e.veept aqua-regia. 
It dissolves in boiling eaustie pola.sh with jiartial deconi- 
position. It has a greasy feel, and easily loses its colour! 
At a red licat it loses lialf its sulphur. 

Mosaie gbld is excellent for bronzing, and for producing 
gold-like ornaiiientatioii on wood, gypsum, clay, iron and 
copper. It is largely used in making gilt pa})er and gild- 
ing varnishes, foi whicli purpose it. is used with a vehicle 
of boila! oil 


(iliKKN MlNKlUl- PuiMENTS. 

Tlu‘ liest classilicatioii and dc'scn jit ion of tlu'se ingments 
is given by Genteli*, but his account would lie too com- 
prehensive and ditTuse for our purpose We conti'iit our- 
selves with a threefold classilicatioii, ixcejiting chrome 
green which has already been di'scribed. 

1. Greens consisting of basic caibonati' of copper : oil 
green, mountain green, and Bremen and Brunswick greens. 

2. Greens consisting of arseiiitc of copjier . Sclu'ele's 
green, named after its discoverer, and also called Swedish 
or mineral green. 

3. Greens consisting of arseiiite and aci late of eop])er . 
emerald green^ otherwise called Paris green. F’irst dis- 
covered by a saddler at Sehweinfurt ; this is soinetinies 
called 8chweinfurl green. 

( 

1. Oil Grccyiy Mountain Orem, Bremen and lirunswick 
Greens. 

Thost!* pigments are either made by simply cinishing 
natural ^iala<’hito, an emerald green basic copper carbon- 
ate, or by pi’ccipitating the same sulKstaiict* with carbonate 
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of j)otasli from a solution of blue vitriol. ^remei> and 
Brunswick* green #irc made differently. The first is pre- 
pared hy precipitating earbonat/c of magnesia and alurpina 
together with th(i basic carbonate, by adding to the copper 
sulphate alum and a magnesia salt before putting in the 
carbonate of potash. Brunswick gieen i.s a mixture of 
basic carbonak' of copper with alumina hydrate prepared 
by jirecipitating with ammonia a mixed solution of basic 
chloride of copjier and alum In conseqiiclice of the 
method of precijiitation it will contain, with the copper 
.salt, carbonate of magnesia and hydrate of alumina. 
Bremen green, on tin* other hand, contains only alumina 
in addition to the copper salt. 

2. Sclirelc's (Irevu, Mineral or SwcAiish Green. 

The principle of the preparation of this pigment is pre- 
cipitating with arscnious acid a solution of .sulphate of 
copper fri’e from iron and carbonate of' jiotash. To this 
class belong also Vienna. Kirchberger and Neiiwieder green, 
and also Imperial, ^Iitis, and New green, all pigments 
which, hy numeious changi's made in the inethixls of 
preparation, and to be discussed later, are made commer- 
cially in various shades. 

3. Schircinfurt Green and Mineral Green {Leipzig ami 
Paris Green). 

Tliese jiignu'nt.s are obtained when arsenile of copper is 
treat I'd with lu-etic acid and the exei'ss of acid is di.stillod 
off, or when verdigris is^ dissolved in vinegar and mixed 
with a solution of white ai'senic m the same solvent, and 
the mixture is gently evaporated, to crystallisation. These 
methods give, according to their nature and the details of 
their execution, various results, so that all Sc^weinfurt 
greens are not of the si|me beauty. 
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Til.' ('xti'vnal appearand' of these; gri'ens is very various. 
Sonieliines tliey are small, shapeless li#‘nps, ej)., mineral, 
llrof^iieii or Neuwiedei- tureen, and soinetinu's (X'(‘ur as a 
more or less fine-framed powdc'r as may he seen m the case 
of oil freen, mountain free'ii. and Leipzif and Sehweinfurt 
freens. The difTerenees in colour, too, are great, as the)^ 
are sometmu's olive-gri’i'ii. sometimi's hlnish-green. some- 
times vellowish-gri'eM, '^ometimos grass-green, and sonu'- 
times liglif and sometinu's dark They ai’e msoluhh'- in 
water hut soluhle in the stronger aeids, and unehangeahle in 
tlu' air. hut are turned dai k hrown hy heat, owing to the 
formation of oxide of copper Tiie tiiu'st and most valu- 
ahle of them is eertainlv Sehwc'infurl grei'ii. It is ahovi' 
fill till' others in purity, hrilliaiu'i' and depth. It is very 
fine-grained, stands exposure to the air wi’ll. and can be 
mixed !»> a uniform mass with otiur colours. < 7.. white-lea^l, 
a pi'opertv of gnsat im])orlance to tlu' painti'r 

OcHKKS AND UOIKJF.. 

Ochres or hloodstoiu's an* found in iiatuie reatly made. 
Ochre mav h(' n'd iron ochri'. or hrown iron (K‘hr(‘, or yellow 
iron (K-hre. hut it is always hydrated ferric oxide, and 
occurs both in recent and in tlu' older lan'ks. Bloodsttme 
occurs in red lii'avy masses which ri'adily leave a mark, 
and consist of conci'iitric fibres, and is commonest in the 
later formations. 

K('d ochre ts. an intimate mivture of n'd iron ochre and 
clav. of a more or le.ss red colour and an earthy fracture, 
soft, and easily making a coloured mark. This, too, is 
chii’fly chara^-ti'i’istic of the later rocks. The chief ochre 
mines arc' in Gc'rmany (Saxony, ITanover, Bohemia, Stcier- 
mark and Silesia). Franev, England and Spain. 

Ochn** is an earthy ])owdery suhstance of various yellow 
sluides. iwid the driei', mon* finely powdered, and deeper 
and brighten ip shade it is, the t)e|ter its quality. These 
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mnarks hold for ;ill the ocliros. Powdered blo^KlstoiM liah 
a beautiful dark jjod eolour, the iiioie beautiful the liner 
the pow’der. In pieces, as a’oove remarked, it is dififin- 
guished by its regular ra<liatiiig structure. 

Rouge is also a powder, of very varied lineiiess ami shade, 
from a pah' red to a dark brown isii-red Red oi‘hre is 
either brownish-red or bhanl-reil, is '^oft. eaitliv, and marks 
readily. The oehres are frei' from taMe or smell, insoluble 
in water but readily soluble in dilute aeuK. tliiless they 
have been ignited. The cooled mass combines with water 
rejirodueing the hydrate. The oxnle of iron I'- red when 
anhydrous, but yi'llow when hydrated 

CaUMICM YKliiiOU. 

Sulphuh' of eadmium. (ailed cadmium yellow for short, 
is a beautiful warm yellow Tlu* chief projiertv of ead- 
niiuin sulphide, however, next to its beauty is its great 
fastness to alkalies and soap. and. unlike ehronu' yeliow. 
it is fast to sulphuretted hydrogen t'hloriiu* only attacks 
it at a ('('rtain (h'gree of eoma'iitiatioii. and light and air 
only very slowly act on it 

In jiraetiee various methods are em])loyed for making 
eadmium sulphide. It may In' genei.illy remarked tlmt it 
will be ])urer and deeper in eolour the le^^ ziiie it eon- 
tain.s The method of manufacture is to dissolve broken 
cadmium in dilute suljihurie acid It divsplves (juiekly 
with evolution of hydrogen. The eadmium must be in 
excess, so as to saturate all the acid The eoiieentrated 
and neutral solution is tlien diluttxl with water and ('oni- 
pletely preeipitat('d with sulphide of sodium. 

It is cheaper and emdainly simpler to make the pigment 
from cadmium nitrate, by fusing that salt with 'its own 
weight of scxlium hypersulphate, a pnn'ess which y largely 
used in the ])rinting of textiles. 
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VI. 

COAL-TAR DYES. 

The aniline colaiirs, more eorreetly tin* eoal-tar dyes, are 
known to every reader of this lKK>k, and it is therefore 
superfluous to say much on a suhjeet witli which we are all 
acquaiiitec^. 

For our purpose we wdl make the following classi heat ion 
of the aniline dyes, beginning with n^ls and passing there- 
from through orange, yellow, bliu', violet, green, brown and 
mixed colours to black. VVe also classify the single 
colours according to their method of production into basic, 
alkaline, and acid, ami als<) into alizarim'. resorcin, irtnl 
benzidine dyes. 


Rkd Dyes. 

The red dyes are now sold in very hirge numbers, and 
answer all requirements fully, both with regard to shade 
and lustre, and atso on the whole in r('f('rcnc(' to fastness. 

liatiic /A^/v. These are the oldest coal-tar colours We 
mention rii*st fuchsine or magenta (diamond niagcmta) and 
rubine, which (as identical dyes) easily colour wo(hI without 
any mordant, and. unless the bath is too (onci'iitraU'd. 
give fairly fast colours. When the solution is t(K> strong 
the led rubs, off a go<Kl deal, and the use* of tannin and 
Glauber’s salt is necessary. Rubine is said to give rather 
clearer shades than diamond magenta. We mav further 
mention cardinal red, saf ranine,' safraniiu' scarlet, garnet 
red, scarlet rod and coralline. The character of the colour 
is given approximately by the name. 

AlhiJlne TietU . — Of these I can only mention Dahl's 
alkali rtjd. Whether this dye is actually used for wood- 
dy(‘ing 1 c/innot state with certainty. Trials I niaxle 



COAL-TAR OYE^. 


f)8 

myself with grent eare^ ji^ave quite good result^ wheil Vlie 
solution ol the dya.*, ('ithor the R or B brand, was mixed 
with wafcerglasR, allowed to cool somewhat, and then applied 
with a brush in the lukewarm state. Tlie colour produced 
is fast to soap and fairly so to light and air. For cup- 
boards and show-cases the dye is very suitable. 

Arid Rrdii Thes(‘ are very numerous, hut their fastness 
is by no means always satisfactory, and the .scarlets especi- 
ally rub off a good deal from wood, a.s they have little 
affinity for the filire. 

For the sake of completeness we will mention brilliant 
crtx’eine. which gives very bright hues. R gives a pure 
warm orange, but B, M. .‘IB, oB, 7B and 9B verge towards 
blue mor(' and more, so that 9B gives a hue pale garnet 
shade. For full shades a little alum should be used. 

Similar colours are got with new* red, scarlet, ponceau, 
pyrotine scarltd, fast red, orchil red, and many others. 

Of the re.sorcin dyi-s we liave the finest series of reds. 
They are better known as the cosines, although most of 
them have other names. I mention cosine pink, soluble 
in water or spirit. This with lead acetate gives brilliant 
bluish-pink shades. Rose Bengal is still more brilliant, 
and is best fixed with neutralised alum. The dye is loo 
dear, hoAvever, for very extensive u.se Similar to it is 
phloxine, which is fixtxl in the same manner. We have 
also erythrosine, and finally rhodamine. The latter 
answers well on wikkI with acetato of alumina. Eosine is 
often a<lult crated with fuchsine, coralline and safranine. 
To test for these falsifications the dye solution is treated 
with sulphuric acid diluted with four times its volume of 
water. This separates cosine as an orange precipitate, and 
the others remain dissolved, fuchsine and coralline yellow, 
and safranine with a bluish-violet colour. 

The reds derived from anthracene form a group sharply 
divided from all other dyes. 
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C*)!^ ilio vast nunilu'r of anthracono dyes few have any 
interest for us. Only a few, in laet, ,witli veny special 
properties have attained a wide employment. During the 
last few years aliziirine has entirely displaced nuulher, and 
extracts of madder are now only made for a few vmy 
special purposes. 

Alizarine comes on the market as a yellow or hrownish* 
paste containing 20 per cent, of tin' dry substance. We 
distinguish* yellow and bluish shades. The fornu'r usually 
contain flavopurpurine, the latter alizarine 

Commercial alizarine gives reds with alumina, browns 
with chrome, and violets with iron. All these lakes are 
fast to light and air. The alizaniu' is ti'sti'd to see how 
much water it contains by drying it. at 120 deg C 

A special cla.ss of reds is known as the In'iizidine dyes. 

These are the so-called substantive l/r, direct, dyeing 
without a mordant) cotton dves. which contrast with the 
previously known coal-tar dyes by ])ossessing tlu' valuable 
property of dyeing vegetable libre> without a mordant. 
This aflinity with the fibre goes so far. that tlu'si* dyi'S act 
as mordants for others. This property can often be uti- 
lised with advantage' in the dyeing of winxi 

With these red dyes we can get beautiful scarlet and 
Turkey red shade's, especially with Congo re'd. Congo C 
and (tR give rather yi'llower shade's than Congo 
Brilliant ('ongo has the advantage* e)ve'r (’emgo in fastness 
to aciels, and ^sliares this prejperty with benzo]>urpurine 
4B and delta])urpurine. but the* latter is more' sc'iisitive to 
light. Be'iizopurpurine OB is distinguishe'd bv its bluish 
shade, while rosazurine 0 and* Ji give* pure safranine 
tones. In small quant'ities those* elye's give delicate pinks. 

Congo corinth and Congo ceirinth Pi serve* for producing 
full dark violet shades. 

Bluish-reKl hue's like safranine-iTel can also be got with 
TIessian ])ur])le, and the best brands are* B, NC, and O. 
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Any ninnlH'i’ of siiadob, can be "ot by mixing, tlicsc^^Uli 
other coloilrs of ll#c same gioup. All the benzidine dyes 
should He dissolved in at least- 100 times their weights of 
water to lie sure that nothing is left UMdiKSi)lved. If the 
water is hard it sliould be softened with soap or soda, 
and tiie prc'cipilale should be removed before the dyl* is 
added Most of these dyes rc^iuire no mordant and are 
fairly fast to rubbing, but the dyeing is always more 
satisfaetorv with a litth* alkali, whether soda or potash, 
borax, or wati'rglass Only a very little need be used, 
and in fact the alkaliiu' reaction produced should be only 
faint. It IS ('sseiitial to apply the cidour hot. Beautiful 
and easily used as the colours of this group are. they all 
have one great fault, and that is their want of fastness to 
light and acids This is so gr(‘at that a beautiful medium 
C^ongo r(‘d. for (‘xamph‘. is cjuickly changed and spoiled 
bv the carbonic acid of the air 

Yem.ow anp Orange Dyes. 

The first, aniline yellow was put on the market in 18G4 
by Siinpscm. Maule and Nicholson. It was a light crys- 
talliiK' brownisli-vellow powder, but it lias not been made 
for a long time. Before the discovery of tht substantive 
dvos orange and yellow artiticial colours were hardly used 
in our branch, witii the exception pel haps of picric acid. 
We have still, however, a great choice of exicellent yellow 
natural dyes, such as tjuercilron, flavine, fustic, turmeric, 
weld, annatto, saffron, etc, which all serve to give fairly 
fast colours to wcmhI. 

One of the most important and the fastest yellow ani- 
lines is undoubtedly auramine, wluch is of great interest 
to us. Uswi alone, it gives juire brilliant fast Vellows. 
and it is also us(‘<l in mixtures for green, red, e^iestnut. 
olive, etc . and is an excellent substitute for turmeric. 
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miKib faster U> light. As auraiiiiiic is doconipwod 
by boiling water, it must be dissolvedi in wati'r which is 
neither below TiO deg. C. nor above 80 deg. C. ' Mineral 
acids destroy the '.uilution instantly. It dyes wood without 
any mordant, but the results are better if the wood is 
first mordanted with tannin. 

To continue the yellows in order. wt‘ m'xt pass to the 
strongly acid nitro-dyes First of thes(‘ is jncric acid, 
formerly the sole example of its class, and which was used 
for dyeing wood, ivory, marble, etc But many defects 
belong to these dyes, such as want of fastness to light, 
small afTinity for the material, and less or greater poisonous 
CjualitK's (especially in the case of picric acid), and have 
almost entirely removed picric acid from our list, as well 
as its (‘ongeners, such as naphthol yi'llow. naplithol yellow 
S. Victoria yellow, fast vellow. a(“id yi'llow. a'/o acid yellow, 
etc. QuiiioliiK' yellow, although not belonging to the clovss, 
is a strongly acid dyeing IkkIv, and lias tlie same draw- 
backs, and is not to be recommended. Much better re- 
sults are got with tartrazine 

The orang(‘ dyes an* mad<* by mixing yi'llows with reds, 
and there are also single orange dyes Tliesi* dyi's have 
only a limited use, and liave not the importance of the 
other dyes such as reds, blues and blacks 

Wo may mention among basic yell(>ws and oranges 
mandarin, metanil yellow, methyl orange, chrysoidine, 
phosphine, fpurantia, Martins yellow, (‘tc. They are all 
soluble in both water and .spirit. They an* used without 
mordants and fixed sonic with (Ilaubers salt, some with 
tannin. Phosphine, .chrysoidine and aurantia are much 
used in w(x>d-dyeiiig, as the fastness of the colour is usually 
satisfactory. Tannin m not gimerally used with them. 

The largest number of yellows is found among the benzi- 
dines, tome of which have become practically indispensable 
foi- the production of certain sluvles. Tliey need only to 
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hi' applied to tlu' \v(M>d with a luaisli ni tin* «tatr J!' hot 
aqueous solution A(d. ((m> concent rail'd. 

Alkaji yellow and alkali orange (Dahl) give a heaufiful 
straw yellow, or medium orange. Fof the best results 
Glauber’s salt sliould b(^ used. Common salt has tlie same 
^('ffect, but although it intensilies the colours it also makes 
them somewhat, muddy. 

Fine and very fast yellow cha-mois sluules i^an be pro- 
duced with eresotine yellow, of which we have two brands, 
G and H. TIu' residts an* particularly line when the 
eresotine yellow is mixed with toluvk'iie orange G. Furthei' 
dyes of this class are chrysamine, Hessian yellow, bril- 
liant yellow, clirysoidine, cotton yellow, carbazol yellow, 
diamine yellow and thioflavine. They are be.st fixed with 
Glauber’s or common salt, (‘xcejit brilliant yellow, which is 
best fixed with oxalic ai'id. Unhappily all lliesi' dyes are 
loose to light, and for this rea.son infi'rior to the basic 
yellow and orange dyvs. 

Primuline yellow, which is even less fast to light than 
the benzidines, is hardly used for our ])ur])oses. The 
develo]>n)ent of jiriniuline into the so-calliHl ingrain colours 
such as primuline orange, golden yellow, golden red. 
maroon and brown has. so far as I know, not yet. been in- 
trixluced into wixMl-dyeing. 

Last among I hi' orange dyes allusion may be made to 
alizarine orange or nit r(^allzarlne It has not found the 
same extended use as the other alizarines. *but is as fast 
as alizarine red. It is used in the form of lM) jier cent, 
p.'uste on wckmI previously jnordanted with alum free from 
iron. 


Glue Dyes. 

The number of tliese in use is very great . We use many 
more blues than rinls. For our purpose the following classi- 
fication is the best;-- 
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Acid dyi's. 

Hciizidiiic (lyes 

Many blues haVing diffemit names are really identical. 
Blue dyes must be dissolved in soft walei'. usually in from 
‘200 to tiuK's tlu'ir weiijht of boiliiiiij water. The solu- 
tion must only be used if perfectly clear, and should lie 
adch'd to tjiie dy('-bath throiii^h a hair su'V(‘. and the colour 
comes out much more level if the dye is pul in in three 
or four lots 

The lirst. (‘oal-tar lihie was tliat of Oirad and de Laiia*. 
It was made from fuchsine and called Lyons blue. Like 
hhu Junnirt it l^ only soliibh* in spint Xext canu' the 
blues '.olubie in wat(‘r. one of th(' tirsi of which was Nichol- 
son's alkali l)lue, which still occupies a hi^di place among 
the aniliiK' bhu's. 

/h/so- Hint iJf/ts Two basic blue dyi's which are only 
soluble in alcohol must lirst be mi'utioiu'd Oeiitiana. and 
Humboldt blue. Both are made by th(' lierlin Actien- 
Gesi'llschaft. Thi'V are said to givi' shadi's faster to light 
than those jiroduced by tlie dyes soluble in water 

Methylene blue is a ba.sic dye. Tt is a brown powder 
which dissolves to a beautiful sky-blue in wat('i\ acetic 
acid or alcohol Tartaric acid mcreas(*s tlu' solubility. 
The following are the various brands 


Methylene blue IIX . 

the r<'dd(‘st shack 

BX 

somewhat blin*r. 

BRN . 

the' ^anH‘ shack'. 

BH . 

grec'iier. 

X . 

. greener still. 

R . 

. rc'ddish. 

B . 

bluish. 


G . . veiy greenish. 

BG between B anil G. 

Ml) a* strong colour. 
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Closely resembling methylene blue ami givjng eJ^netly 
the same results Oehler’s ethylene blue. * 

Kthyk'iie and methylene blues give very tine and /as! 
shades, Vhich have tlu' merit- of not nibbing. They give 
much deejier shade's on wockI if tlu* material is first mor- 
danted with pyrolignite of iron. The blue is applied warm 
after the \vo<kI h.is dried Dark indigo tones of great 
fastness are lllu^ obtained 

Less brilliant hiU's eaii be got v\'ith the navy*bliies {hhn 
tnarlnt). wlneli are, however, not so fa^t as methylene blue'. 

Other blues very suitable foi our j)ur])ose and satisfae- 
tory in fastiu's," are pun' blue, red blue, lU'w blue, opal 
bhu', Nile blu'-, peaeoek blu(‘. night bliu'. Vietoria 
blue, indazine bhu*. fast blue and indamine blue 
For iri’tting a brilliant warm pale blue alkali blue is speci- 
ally suitabh'. I would for this pur]>ose specially n'eommeiid 
animoniaeal solution of alkali bhu'. to wliieh it is a great 
advantage to add a litth* Turkey-red oil. Nevertlieles*', 
the solution must not be made too alkaliiii' or the wood 
mav be injun'd. The advantage of using this animoniaeal 
dye for wood consists in the rapidity with whieh the am- 
monia. ('vaporates and leaves the ins<duble dye behind. I 
have found that it gives remarkably warm and lively hues 
to wifod. and have never had any fault to hnd with it in 
the matter of fastness 

Of blue alizarines mneb nee<l not be said. They are 
ditlieult to use. and it n hardly possible to make them 
level. This is the rosidt of tbo fact that the dye has itself 
to be formed, whieb textile dyers do by long boiling or by 
oxidation Alizarine blue S, however, is easily used, and 
gives level shades. 

Other bine alizarines, tlie so-callyd alizarine cyanines, are 
hardly suitable for our purpose, allhougli they i^aiLse no 
risk of want of uniformity. 

liftridnir We must first mention azo blue 
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ben7A.azurim‘, of which there are various brands. The 
peeiiliarit.y of these dyes is that they Iqok reddish during 
dyejng, and only l)ecoine quite blue later. Henzoazurine 
gives very full indigo shades when mixed with balf per 
cent, of its weight of chrysiimine. The mixture is dis- 
solved in l)oiling water with a little smia. and the solution 
is used hot. Althougii the benzidines have multiplied 
greatly of late tlieir use has not exti'iided. ])i‘obably lie- 
cause the basic and acid blues are more lirilliant in shjulc, 
faster to light and more easily used 

Finally, as regards the artificial indigo of the H.A. and 
H.F. Indigo pure (indigo rein) comes on the market in 
the form of powder or ]>aste. It is m no way difTerent 
fj’om ri'fined natural indigo and. like it. coiilains ‘)7 or 91^ 
per cent, of indigotim* Pure imiigo like natuial indigo, 
is dissolv('d in sulphuric acid and thim dilutt'd with water 
for dyi'ing purposi's I wouhl. Imwever. di'cidedly recom- 
mend that \\heii indigo carmine iv waiiteil that it should 
be bought. One is then sun* of a carefully made article. 
Home preparation is very ditlicult and easily gois wrong; 
the indigo is not fully di^solveih and unlevi'l and dull shades 
are the result. 


VlDJ.KT 1)VKS. 

The first jirepared artihcial violet was maiiveine or 
Perkin’s violet,, and was also called andim' viohd. anilint* 
purple and indisin(‘. Perkin was the hrst chemist to make 
an aniline dye on a large .scale for industrial jiurjioses. 
and his provisional speciticat ion* was obtained as eai ly as 
1850. Mis English and French patents expired in 1857 
and 1858, He is said ,to have discovi*red mauveine by 
chance i*a attempting to synthesise quinine. 

Mauvi^ine is obtaiiu'd ]>y oxidising aniline containing 
toluidine with sulphuric acid and^ bichromate of potash. 
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The free baso is «'i blark crystalline powder, solubl*; -in 
alcohol to a bluisli|violet solution, and forming with 'acids 
a series of salts which arc coloured like those of safranine 
and beltave like thc'iii cheniically. Although inanveinc 
is very fast it is not much used now by dyers. 

There followed then various other violets such as dahlia, 
primula, Hofmann's violet. Dorothea and Paris violet, 
which w('re all abandoned later, when makers learned to 
make violets far exceeding them in beauty and •fastness. 

liasir y lulrt Di/rn. -The chief representative of these is 
methyl vioh'l 

This is the vmlel that is nf all the most used for our 
purposes. It comes into comim’rce in so many shades 
that, all ))ossible violets can br jirodueed with it. It can be 
applied on wood without any mordant, liut if absolutely 
ch'ar and non-rubbing colour is wanti'd it is advisable 
to mix the solution before Use witli a litth' sulphurous 
acid or bisulplinh' of stnla 

Ethyl violet and crystal violet lu'liave just like methyl 
violet. Tlu' other dyes of this ebuss, gentiaiia. violet, ruby 
violet and lu^w violet, are less suitable for our use. 

Of the acid violet dyes only the lund violet-s need be 
mentioned, and of them only the marks 4BN. 6BN and 
8B. These an' largely used. Care must be lajcen in dis- 
solving them a.s they are somewhat difficultly soluble, and 
any uiidisMilved particles cause unlove' dyeing. 

Of the alizarini' violets galleiue is the «jne most used, 
and, to a less extent, anthraeone violet. The others are 
scarcely or not at all ('injiloyed because they lU’c difficult 
U) handle. Although all^these dyes are fast they arc not 
easily fixed on wotxl. 

Wo only need to mention a foxy of the benzidine violets 
as suitable for us. The same objeetious apply {*s in the 
case of the blue benzidines. Only azo violet, IIcssi|in purple 
and heliotrope are ot^^asionally used. After dyeing the 
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wood must bo ciirefully cleaned witli solution ot‘ soda to 
prevent the colour from rubbing 

^iiiEEN Aniline Dyes. 

Before greiui artificial dyes had been hit^ on dyers had to 
make greiuis by mixing blues and yellows A beautiful 
green was thus made from indigo. 

The hrsl«anilini‘ grium. aldehyiie greim. came out in KSb-. 
The discfiverer was Ohorpin, a Frenehmaii. Later a}>- 
jieared lodiru' green, also ealh*d Hofmanns green. The 
interest of these is now historical merely Metliyl green, 
which has almost beim abandoned for wtuKl-dyeiug, is got 
by heating methyl chloride with methyl vioh't. Thi' 
soluble dyi‘ thu.s obtained is even less stable than malachite 
green. 

When methyl green is in Miliition in \\at<’r a part of it is 
aj)t to resinify. in eonsiajuema- only cold water must be 
used for making the solution, and alcohol should be mixed 
with it. Temperatures above SO ih’g (\ reconvert the dve 
into methyl violet. 

Malachite green. l)itter-almond oil green, or fast gn*en is 
a very beautiful green It occurs in vc-llowish and bluish 
shades, and in [lowder or in crystals. It can be usc'd on 
wood without a mordant, or with acetate of alumina or 
with a mixture of chromium aetdate and magnesia 

Brilliant; grgen. new Victoria grecm and diamond grei'ii 
are new dyes which can be shaded yellow with aiirainine 
The Berlin Act ien-Gesidl.schaft .sells a mark of i tliyl green 
and another of olive-greim which*are closelv allied to those 
already mentioned in the way they are used 

Other beautiful greeny are C’hina green and the Fiber 
feld ligh<- green. Specially fine shades are got with acid 
green, wjiich fixes itself on wcmkI easily and uniformly 
with a little acetic acid. Very dajk green shades always 
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rub a little, and the wood must always be first mordarited 
with tannin soliitio^i. We have no suitable dye aniorfg the 
benzo dyes. Benzo green cannot eoiripare with the b^sic 
greens ift lirdlianey and beauty. 

Anthracene green, usuady called c(M'ruleine, an alizarine 
dye, has only a very limited use in cmr industry, because it 
will only give dull shades although they are very fast. 
Shaded with Persian berries or qiievcitron. it produces 
mode shade's which may on occaMon be txtreniely useful. 

Till very lati'ly eoeruleine was sold as a brown 11 per emit, 
paste, but it is now obtainable as a jiowder soluble in water 
(the liisulphide compound). It is best fixed on wood with 
chromium acetate, and after dyeing the wikkI is thoroughlv 
waslu'd with weak solution of soda. 

IhiowN Dyks. 

Till' fust bro\\ n coal-tar dyi"- were made from the waste 
by-products of fuchsinc manufacture, and some of them, 
maroon for example, arc still made. Oni* of the first 
proper browns to be discovered was the ])henylene brown 
of Roberts. Dale A tkmipany, Manchester Tlie most im- 
])ortant brown now used is unquest lonablv Bismarck 
brown, of winch there are two marks. G (yellos\ish) and R 
(reddish). Bismarck brown is obt iini'd by fusing hydro- 
chloride of aniline with fuchsinc. It vlissolves in water 
or spirit, and the solution dyi's wood alone, b^it better when 
a|)plu'd mixed with a little acetic acid. Years jiasswl 
befori’ Bismarck brown wa.s followed by other artificial 
browns, but there arc iio\^ several, of which we may men- 
tion Berlin brown, Philadeljihia brown and mode brown, 
which are basic and much like Bisjnarck brown. We have 
also fast brown and excelsior brown, which are h:fcd with 
a little alum. Vcsiivin is, however, better fixed wood 
with tannin 
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Tte brown alizai-incs ai*o numerous and give very fast 
colours. Ue eaii use: 

t 

1. Anthracene brown with acetate of ciironuuni. 

2. Alizai’ine oraime with nitrate' and ace^tate of 

,1 

chrome. 

d. Alizarine red with acetate of alumina 

Of th(‘ benzo dyes I must first mention the lienzo brown 
of the Elberfeld Farlx'ufabriken. It lixes easily and uni- 
formly. aikl the wood reejuires no spe'cial washing afk'r- 
wards to give a j>ure cU'ai- shade. Ve ry beautiful and fast 
chestnut browns are also e'asdy got with toluylene brown. 
The colour jircKluced stands senla and soap well and is 
faster to light than most benzo-browns. Its fastness to 
acids is also .satisfactory If it ha^ to hi' used with other 
benzo dyes that reijuire soda, that ha.se is best, used in 
the form of Glaubei- s salt .Alkali hrown. however, is 

best used with soda, but it moie diflieult to gel level 

shades with it than with benzo blown <)f late some 
sulphur browns, such as t liioeat.eehm. have been j>ut on the 
markets winch are on trial as n'gaids their use on w-oixl. 
So far they have not been very satisfaeloiy Tlii' hot 
solutions have an evil smell owing to the evolution of 

fumes whicli, in small rooms, will bleach anv already 

dyed articles that may be then' 

Gkay and Jb.At’K Dyhs. 

Much nei'd not be said about the gray dyes, for most 
grays are got by diluting black w'lth white. The well- 
known nigrosine, which is sold hi a form .soluble either in 
wati'i’ or spirit, can hardly be hniked on as a gray dye. 
For our purposes the spirit-dye is always preferable. 

More^ claim to be called gray may be comaxied to new 
gray (EJberfeld). This gives very pleasing grays on woixl. 

Real black dyes have only bei^'n ititrodueed quite rc- 
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uontly. At first, blacks were always got by combinatiptus, 
using logw(xxl, fustic, suniac;!!. ferrous sulphate, bichroftiate 
of potash, blue vitriol and other ingredients, so that the 
black v/a!k first jiroduced when they came into contact with 
the libre. Even aniline black is no true black dye. Our 
description of it comes in the chapt/cr on the black-dyeing 
(if wood. 

The most suitable real black dye for our purpose is 
Cassellas najihlho! black. It is soid as a bkiish-black 
powder, and gives a dee]> violet solution in boiling waUn. 
It fixes b(.‘St on wood when applied very hot, and best of 
all with a little lusiilphate of sixla. To get a deep black 
it should be mixed with a little yellow. We recommend 
for this purpo.se naphthol yi‘llow or fast yellow. 

Another lilack dye suitable for wiKKl-dyoing is jet black 
(Bayer). It is cme of the newer basic dyes, which dyes 
wood without the us(' of acids or alkalies. The addition, 
however. (►! a little common salt is a<lvisal)le. 

The mark li gives iiluish-black sh.ides of great perman- 
ence 111 tlu‘ air. wliib' jet black (J gives a strong dead 
black 

Finally, thi-re i.s alizarine black, the fastest known black 
dve. which is also (juite fast to acids. It- is best lixed with 
dilute sulphurn* acid. 

The various iienzidine blacks have no interest for ii.s jus 
they are not suited to our purposes. 

As an JippiMidix to the aniline dyes we^ give a short 
account of tlie anilines soluble in fat, and also of aniline 
lakes, which ;iie htrgely use<l for dyeing marble ami stone 
and for dyeing ;ind varnisfcing wimxI. 

.Aniline Dyes Soluiile in Fat. 

Most aniline dyes are insoluble in neutral oils and fats. 
Methyl vioh't is an exception, and many processes enable 
us to prejiare dyes soluble in fats. For example, most 
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aiwluu's dissolve in organic liquids of liigli boiling point 
sucli as nitrobt'iizolc. aiiilint' oil, fusel ojl and carbolic acid. 
Foj' dyeing oils tiie dyc' is generally dis.solved in aniline oil. 
Aniline oil dyes^.are largely made by precipitating the 
colour bast's from the dyc' solutions with caustic soda and 
then c'onilnninii them with warm oleic or sti’aric acid. 
The oK-ati's and .^tearates so obtained liavt' the colour of 
th(' basi'. and as tlu-y wnll dis.solve in fats will dve them. 
Another ift'lliorl is to jirc'cipitate a solution of a basic dye 
with soaj). which also give'- coinjiomids of the dve base 
with tally acnls For exanqile. if fiudisiiu'. wdiich is 
hydrochloride of losaniline. is so treated with a soda soap, 
we gel chloride of sodium and stearate of rosaiiiline. 

Another method of dyeing fats is t(t dissolve the dye 
lirst III sulphoriciiioleic acid neutralised with soda or 
ammonia so as to form the well-know-n sulpho soap. The 
soap list'd to dissolvf iho dyt* must be as nearlv neutral ais 
possible, a'^ flee acid oi alkali in it might changi' the colour 
of tile dyt'. Of com so only fat tv bodies can lie dyed by 
any process wliicli has no action on the dve which it is 
projiosed to use Tlnv must for t'.xamph'. l)i* free fi'om 
lea<l. 

A very ddleient nn'tluKl for getting anilini'S .soluble in 
tat. which he calK u smalt' eohmis. is dui' to Miiller- 
.l<ict)hs. and shall bt briellv tle.scnlu’d. The discovert'!’ had 
obsoi-ved tlnit the precijiitate.s fttrinotl by metallic salts in 
HolutioiH of rt).sin-st»aps wtmitl combine with all basic aniline 
dyt's to form tlistinct. comptnmtls Tht'st' ctdtmred lakes 
have bt'en intrtKluct'd into ctnnmt'rct' by the luinu' of 
resinate colours. They arc maHe as folltiw's . 100 lb. of 

f)ale colophony. 10 lb. of dry caustic soda. (9() per cent.) 
anti dd lb of crystal .soda are boiltn;! wu’th constant stirring 
in 100 gals, of water for an lunir The liquid is then brought 
down tt)^ about dO deg. C by tht' adtiition t)f 100 gals, of 
cold W’ater. To this rtisin soap solution is adtled a filU'.red 
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solution of a liasic tlyo ^urli ms fiit-lismc, imlliyl 
brilliant j^rtTii, sa/ranim', rlirysoidiiK’. auninuiio. nblliy- 
loiic blub, rliodaininc, otc., usini;. accordini; to tbo colour 
wanted, from 5 to ]() 1)> of the dye. y tlu‘ temperature 
is too low. oi’ the concentration of tin* soap solution too 
ofreat, tin* ojieration will fad as the colour bases will be pre- 
cipitatcsl as abietates. To the solution of soa]) and dye 
is next added a ddute solution of a iii dallic salt, little by 
little, with constant stirnne. td’ pn'cipitatiou complete' 
This point is known by dip])ine a strip of filter jiaper into 
the liquid. A slight exci'.ss of mi'lallic salt facilitates tlu- 
subsequent filtration and vva'^hini; For pri'cipitation with 
ziiu' 1 use about 55 lii. of zinc sulphate for every 100 lb 
colo])hony, jireviously dissolved in 10f> ualloii's of watc'i-. 
It must be remarked that the mecliann*al properties of the 
precipitate dc'pend lai^u'ty on the (juantity of water used. 
The pn'cipitate is now filtered off. i)Ost in a filterqiress, and 
thorou^hlv washed The resulting hard cakes contain 
from IS to 25 per c('!it of rcsin.ite colour. Unless made 
from very dduli' solution'^ tlu' mai'm'sium re.sinate lakes 
cake loufether instead of. like tlu' other.s. bein^ litu'ly 
divid(‘d, and in llu'ir mechanical projicrtu"- they are resin- 
ous, They must therefore be wash<'d in filter ha^^s. and 
dii.d at as high tempi'rat ures as possibh' 

The lakes, if not to be sold as jMstc are dried at from 
40 to 50 deg. (1.. but at 70 deg. for mai^ne.Nium lakvS, until 
tliey cease to lost' wiught , 

These lakes when dry aiv extremely light, and in 
either lunqis or soft powder, and have iiiuisiial freshness 
and beauty of colour ^diey electrifv on rubbing more 
than colophony itsi'lf. Air and damp affect them in no 
wav. They vield no (juantity their colouring matter 
worth mentioning either to cold or to wailn watt'f. Weak 
alkalies or acids have no action on them, and e\mn strong 
solutions of hypochloiiites only attack them excecxlingly 
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bl6\Vly, pn^vidc'cl Miry liavo not. prvvioiisly lircii exposed to 
liglii, in whieli eiuse oxidising agents destroy llieni reiuiily. 
In, alcohol they are all more or loss solnblo, according to 
the metal used. ,Resinat,es of aluminium, beryllium, iron, 
nickel and manganese, whether coloured or not, are almost 
insoluble in spirit ; while those of zinc, lead, cadmium an^l 
silver are fairly soluble; those of the alkaline earth metals 
still more so; and that of magnesium most of all. The 
,dry lakes* dis.solve easily in their own wi'ight of Inmzole 
and its homologues, of (‘ther, chloroform, acetol and many 
essential oils Tlie solutions di-y when painted on a flat 
surface to a hard, transparent. lustrouMoloured varnish 
which however, unfortunately, soon cracks and Hakes otT. 
The durability of the coat depends largi-ly upon tlie metal 
present. The lakes are also ri'adilv soluble in alcoliol, 
benzole and turpentine varnish(‘s. in fu.sed wax. in resins, 
in palmitic or steaiae acid, in oleic acid ami it-' homologues, 
in rancid fats and boiled oil. Tli(‘ solubilitv decreases ius 
the amount of dye inerea.'ies. and that a.moiint must not 
exceed 20 lb for every 100 lb. of colophony used in the 
manufacture. In oil of turpontim* and tlie hydro(‘ar]K)ns 
of the mineral oil series the lakes are (|Uit(‘ 

insoluble. Some of the metallie rc'sinates. that of alu- 
minium for example, quickly decompose in solution, I'Vim 
in the dark, precipitating tin* metallic oxide, whih' oMu'rs, 
c.r/., ol zinc, lead, ealeium and lnagne^ium, will keep un- 
changed ind(*rir»iitely. Heatisl ratln'r above 100 deg C , the 
lakes fuse without flei'oinposition, but lireak up at higher 
temperatures. In an open tire they burn, and. like colo- 
phony. w'ith a smoky flame, leaving th(' metal as oxide. 
The resinate lakes stand light fairly wafll. mneh bettor 
indeed than the combinations of fatty acid w'ith aniline 
bases dissolved' in benzole. The worst lake's are made* 
by brilliant green, no matter what the metal is. On the 
other band nietbyl violet, safranine, elirysoidine, auramine 
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anil rlKKltaniiiK’ niakr^ <;ikhI lakcK whatever ^the r;ii^al. 
RhiKianiuic ’probajily inakes the best anil most brilliant 
lakes of all. The aliuiiiniuiii and ehroniiuiri lakes usually 
bleaeh more easily than those made ^^ith zinc or nia^- 
no.sium. By (‘xposnre to liejht, especially in thin coats 
the colours lost' tle ir solubility in benzole completely, 
behaving (‘xactlv like a. resin, asphalt in particular. Wc 
may infi'r that the light decomposes ihe lake into free dyt 
and mi'tallic resinate first., and that the lattei* is furthei 
changed subseijueiitly The dye set free can be completclj 
(‘xtracted by any .Milveni that will ai-t on it when it is bj 
itself, or can bc' acted on by hypochlorites or other oxidis- 
ing agents. If. for <’vamj)le. a ]uece of paper is painted 
over with a resinati' varnish and exposed under a negative, 
a print can be made on it as dilute alcohol or r/r 
Joi't / will aft ei'war<ls dissolve the varnisli where it has not 
been protected bv th(‘ negative. The laki'S whieh are 
soluble in alcohol I'xhibit this projanty much better than 
those whicli are insoluble, although the optical properties 
of the dve havi' a gn'at inllueiu'c on the result which is 
obtained. 

As ean be gathered from the above description of the 
]>roperli<‘s of these boilu's, they can bi* use<^ tor all sorts 
of purpose's, whetlu'i' dry or in the form itt paste. In 
making transparent oil or benziii yirnishes the resinate 
colour is either added to the boded od in the necissary 
quantity or liist dissolved in benzole. Tljis at once en- 
hances the body of the varnish. I generally use for this 
purpose the resinate of zinc. iron, copper, or magnesium, 
containing not more thaif 8 to 12 lb. of dye per 100 lb. of 
colophony. By adding solution of india-rubber or gutta- 
jiereha the elasticity and durability of the varnish is 
materially increased. Such a eoinposition*of spemal value, 
whieh can he used alone or mixed with other ^varnishes, 
is iiifuie by dissolving ^0 lb. of nmgiiesium resinate lake in 
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SO 1^). ot bynzoh* and ‘J0(l 11). clilondoi in, and thnn addiiijf 
l.>0 Id . ()1 a 1 .j j)rr (‘(‘iii. solution of iinl^a-nibbiT in carbon 
bisul})bidi‘ and benzole and elanfied by heat. S'neh var- 
nishes are I'xeellent for decorating bright metallic surfaces, 
or \vo(Ki, ))a})er. leather, glass, etc. In many (‘ases, r.//., in 
painting on wood, the resinate lakes of iron, chromium, 
copper and manganese, eombined with Bismarck brown, 
are to be ])refe)red, on the one hand for (‘conomy. and also 
for the sake of gi'eati'r fastm'.ss to light. Vi'rv pri'ttv dark 
brown or lilack shades art' obtained with suitabli' mixtui-i's of 
fuchsine resinatt'. grt't'ii or blue, chrystndine or aiiramine. 
and these do well for printing and lithographic inks, and 
for ])oot blacking, etc. Besides, textiles ean be dyed in 
one bath with single or mixt'd resinate lakes in dilute 
solution in benzole. Unfortunatt'ly this form of dyeing 
only gives delieate light .shades, but for these it is already 
largely usc>d for silk, satin and artiticial llowt'is, whert* tlie 
dyt' must not rub otT. both on a household ami on a commej*- 
eial scale. The lake^ are also gootl tor printing and dviung 
india-rubber and india-rubber gotuts. eelluhnd. oilcloth and 
linoleum, and for colouring mim'ral white's 

In the form of paste they ari' ('xcelleiit foi' making 
coloured pi'ncils, and when thickened with Iragaeanth, 
albuiiK'n, dextrine or starch for carpi't |)rinting It should 
be iiK'ntioned that the lakes wlu'n acted on bv tin* vapours 
of their solvents pass into a dissolve'd transparent state, in 
which they will adheri' to any surface like a varnish 

Aniline Colouii L.\kks. 

The methods of making lakes from eoal-tar dvi's are the 
same in their essential features as those already de.seribed. 

they are precipitated mechanically or chemically, or 
in both “ways at oiu’c, on to a whiti' ba.se We .shall here 
confine (»urselves to short descriptions (vf tin* most impor- 
tant of them. 
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lied Ldhen. Tho daikost ones and those most like c®dhi- 
neal and earmine l^akes are n>ade by the action of lafinate 
of fuchsMe on starch and alum mixed with solution of smla. 
The wh?>l(’ of the colour IS precipitated,^ and the lake will 
yield none of it to watin- 

By mixing jia^te Paris blue with tins brilliant violet 
lakes are got. winch, with oil as a ’(‘hide, appear very 
lieautiful and p(‘)-manent The othci’ coal-tar reds have 
no mter(‘st for us. not ('ven the alizarine lakes# 

V iiilrf are made like red lakes, but are hai'dlv used, 

exe('])t those of methvl violet.. 

h/m / akt*^ 'Flu' most beautiful aniliiK' blue lake is 
decnh'dly that of alkali blue' A mixture of starch and 
chalk IS digest^'d in alum solution, and solution of alkali 
bliu' is then adeh'd till the desired inU'Usity is attained. 
The alum pn'cipitatc's the blue coinjiletely on the chalk 
and starch Alkali blue will answer for grcH'ii lakes but 
not. jierb'ctly Lakes mad(' with Lyons blue and its allies 
have no particular beauty, and are rarely used. 

Ydhnr l,akt'' Few aniline vcllows are iisc'd for lakes. 
Till' only one giving an inttuiM' colour is jiieric lu’id on 
alumina, and zinc oxide. It occurs in eoniineree as an 
orange-vellow powder under tlu' nanu' of golden yellow. 
According to (Jentde the colour is chiellv due to dinitro- 
cresol Of other <iiiiline ytdlows nu- h a- Manchester yellow', 
diiiit ronapht hoi, naplithylainine yellow*. na])hthoi yellow* 
and Martins yi'llow. only the la.'-t is really jit for making 
yellow laki's. The lake is sold usually as a linu* salt, but 
occasionally as a soda salt, and is also sometimes precipi- 
tated with alum. 

dreiu A(//vn The most iin|>ortaut green lake is that of 
methyl gri'cii It is mixed with ^extract- of quercitron or 
picric acid. The w’hite basis is kaolin or #lum, gypsum or 
sugar of lead. Tlu‘se quercitron lakes are very brilliant. 

6 
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Tbo.* quercitron may be replaced by a deccxiiion of Persian 
berri'is. ^ 

Brnwn Laha. Under this collective name many aniline 
lakes are sold of very different conqiosition. Ihey are 
made from aniline brown, Bismarck brown, cinnamon 
brown, garnet, Havana brown, plumyl blown, vesuvin, ali- 
zarine blown, etc. 

Black Lakes, the only one wc need consider is nigro- 
sine lake, '.although for the same results it comes much 
dearer than logwood lake. Black lake made from aniline 
salt or oil is hardly ever used. 
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vii. 

DYEING MAUJGiE. 

Thk art of (lycing inai'blt' has boon wt'll uiickTstuod siiua* 
tho flays of aiicioiit Gnvn^. for various statuos of that. 
porifKl showing that thrv hav(‘ Ixaui dyed aro prosorvod. 

Tlu' dyoiiig of inarblo is to-day very fashionable in Italy, 
and niueli money theiadiv I'anu'd with little labour, for no 
partieiilar (jualifieatioii c'Xeept some inanual dexterity is 
required We may be sure that we still use the same 
dyes eniph>y(‘d by the aneif iit Greeks, adding, perhaps, 
ccxdiineal and the dye-woiKls. On the seientifie side, the 
dyoing and imitation of marble has nuule very little pro- 
gress, and as in all ])urely enqnrical arts, where ancient 
reei}>es are jealously preserved secret, innovitions arc in- 
variably kf'pt at arm’s length. 

The result is that the work is usi dly done with very 
few colours, chiefly verdigris. ganibog<\ dragon s blood. 
ctK’hineal. redwfKxl and logwood. Greens ar/' always made 
by mixing yellows and blues. Nevertheless nearly all 
vegetable dyc's are .suitable, and many of the coal-tar 
coloui’s, if projjerly UvSixT give very fast and beautiful 
colours to marble. For all dyes it is essential to use their 
.solutions in alcohol or ether, an;! of anilines only those 
soluble in fat may be employed. If these fulcs ar^ broken, 
the results will be bad. The preliminary ireatnuyt of the 
marble lias also to be, considered : in what weather the 
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(lyciii:;!: is done, wliotlior the dye solution is to be hot or 
cold, \iheth('r the marble has to be warmed be^ori' or alter 
the ap]dieation of the dve. Tlie dyi‘ tiiietuies ])(Mieti’ate 
the deeper into the stone the warmei- it is. The marble is 
usuallv warmed liy heatim; an iron plate red-hot, and })ass- 
iiig it ov('i* tlu' place to be dyed until thi' marble is hot 
enough In manv east's llu' marble !.■> heatt'd allt'r dyeini;. 

As in all dveln^.,^ tlu' intensity of tin' colour is retaliated 
by the concentration of the <lv»' solution That is a dilTi'i- 
ent tiling from saving that strong dye solutions penetiati' 
more dt't'ply This dt'pi'iids on the naturt' of the dye 
alone As a rule, atjuetuis solutions penetrate the 

marble least, tinctures better, and solutions of the dve in 
wax best of all 

It is umu'cessarv to lay stre^^ oji the fact that only well- 
polished marble can be dyi'd 'I'lu’ (|uality of tin* marble 
Is also of tniporlanee It should be tiiu' flamed and neitlu'i 
too hal'd nor too soft We mu'«t als<> reiiieiiiber that on 
marble, bc'iiu^ a carbonati'. acid dyt's cannot ])ossibly be 
used, for iIk'v will not only injure tlu' niarbh' but will 
lhems(‘lvt's be tolally chang'd We shall consider tin 
different colours in order, and we havi' already (U'seribi’d 
f-h(‘ dvtis and their met Inals of preparat-nm 


Red. 

Very warm .••eds can Ik' produced with c(Mhima.l 
cochineal is put into stron<» warm spirit, closely stoppei’ed. 
and allowed to stand for thre»' or four days in a warm 
place. Tlie solution can then be used If too dark it is 
diluted with sj)int. and is applu'd warm to the stoiu' 
The marbh' then assume, s a Ix'autiful ami durable scarlet- 
red colour 

Equally permanent reds, but of somewhat different hue, 
can be got as below : - 
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Warm l.iiicturi' of a/iiiallo s>;ivos a lu-illiant /(.’d. 

A sohitio^i of d^Hi^on's l)l(K>d in alcohol as h<>t as possible 
^ivos histrous rod vvhicli can bo marlo much fasten* by 
subsc'Cjiionllv lu'atjni^ tho marble*, aiijl which tben also 
poiU'lratos much more* doe'ply. 

A very fast, elark re*el, winch also ponotrate's very deeply, 
is given by nitrate of silver, but the colour blackens in time 
witli many marbh'S 

He'ds of soiiK'whal liluish slnide* are* fjeit with hot tinc- 
tures of r(*dw<MKl One* i»f these*, heiwcwer. sanelalwood, 
gives ye'lhiwisli re'ds 

1 wish to mention among andim*^ only fiichsine soluble 
in fat Care'fully mixed with hot wax it gives brilliant 
magenta >ha,ele*s, but loo e*e)ne*e*ntrateei solution^ cause* mue*h 
bre)U7.mg and the* e-oloui e*asily mbs off 

VlOLKT. 

Violets are* ciiie tlv got With tine*ture*s of redwexid alone. 
oi mixe’el with logwoexi tincture Alum alte'is the* shaeh*. 

Warm tiiuture* of alkanel eii* etf malle>w. teiei, gives he*auti- 
ful vie>lt*ts, hut eif less fastiie'ss than the* jneeediiig. 

A fairlv fast purple* vieih't eaii he ge>t wbl' e’hleiride* of 
golel. hut tile* e*e)le)Ui harellv pe*uetiates tin s'i)ne and is 
ve*ry e'X pensive*. 

Aimuig aniline’s 1 plae*e methyl violet iirst, and next 
geraimim violet The Iirst is iise'd in oil eu^ wax, the latter 
as a, t met lire, ami both are* applu'd w*arm. Methyl violet iu 
Imti w'ax j)e*ne*t rate's elee*per than ge*ranium vieih-t, but tlie 
lalte’i* eeilour lias the aelt%litage’ on tlie se*eU’e e>f fastlli’ss 

Hluk,. 

It, IS harellv practieahle* to e'eihuir marlTle blue** The as- 
se'itiou Unit it e’aii lie* elone with solution e>f eoppw* sulphate 
IS e'rroiu’euis, and se^'ms le> liave be'en made by some 



86 


DYEING MARINE AND ARTIFICIAL STONE. 


t.hobi’^si aiR^ afk'iwarcls aircptid as j^ospol. 1 am unable 
that way to get any coloiij- having any, preUAision to be 
calhjd hliu‘. Atti'inpts with ammonium eu})rate, tw, were 
failures. 

Blue anilines soluble in fat and tineture of Lyons blue 
eertainly give a blue, but the eolour does not. suit the 
stone, and is only used wlnm ab.solut(‘ly necessary. Solu- 
tion of the aniliiH' in wax ])enet rales dee]>er than the tinc- 
turi‘ of Lythis blue but is less fast to light. 


Green. 

This eolour is produced with verdigris almost exclusively. 
Ah’oliolic vi'i’digris solution gives a. pale bright green, but 
a coni])ound of verdigris and fusi'd wax givi’s a. fuller and 
an ('iiierald green, which also penetrates the marble much 
better, reaching a depth of two-fifths of an inch, or twici' as 
tar as the alcoholic liquut 

The colour can be shadi‘d with yt'llow by adding to the 
alcoholic verdigris a little tinctun' of gamboge 

Although there are aniline gremis soluble' in fat they 
have not yet b(*(‘n used for marbh‘, as 1 lu'V give in no way 
th(' H'sult.H which might have betui exjiected 

Y El J.ow . 

For marble this is the colour mod use'd airl most sought 
after. Hence its production is the most aelvanci'd branch 
of marblc-dyedng, several chemists having made improve- 
ments of which w(* will inform our reaelers without delay. 

Ono of the most, usual dyes is gamboge, carefully dis- 
solved in spirit., and applied warm with a brush. The 
marble must be warmed* after dyeing. A very beautiful 
dark yellftw is jinKluced by tincture of saffron. The st.one 
simply requires painting with the warm solution. 

Less usual is the employment of orpiment in spite of tho 
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very fine results it. j^rcKluces. It is only necessar Jr • to 
brush over <!he nijirble willi a solution of the pigment in 
ammonia. As the solvent evaporates, the beauty of^thc 
eolour eonies out. Orjnmenl is v(iry pojsonous. 

We now come to the ju-ocess of Dr. Weber of Berlin, 
which solved the problem of dyeing white marble durably 
with any shade of yellow, and uniiormly, with a penetra- 
tion of at least a twelfth of an iiich, and without altering 
the natui'e of t.he marble. 

This process is based on the little known fart that ferric 
salts are not prc'cipitated from solution in strong alcohol 
by calcium carbonate, which does prc'cipitate their aqueous 
solutions SiK'h alcoliolic .solutions also penetrate the marble 
Ix'tter. The physical effect of the marble on the dye 
solution has also to be taken into consideration. When 
the strong tincturi' meets the surface of the marble where 
th(*re IS an angle we can observi' in the resulting transpar- 
ency of th(’ stoiK' bow deep the alcohol penetrates. The 
soaked part has not the same shade as the solution as the 
alcohol penetrates further than the dye, leaving thj) latter 
near the surface. Dr. Webc'r observed that heat altered 
this effect by diminishing the absorptive power of the 
marble for ihe disholved iron sail , for, whib the dye pene- 
trates le.ss di'cjily into the coltl marble, it dws not merely 
remain on the suifat‘e when tlie i. .irble is moderately 
heated but ea.sily penetrates a twelfth of an inch and up- 
wards. If the dry marble is subsequently^ wetted with 
wat.er the iron salt in.side the stone is decomposed by the 
carbonate of lime, and finely divided oxide of iron separato 
out in a state niechaniciilly inseparabjc from the marble. 
The reaction can b<' watched by observing the change of 
colour. 

The iron salt used is neutral ferric clilbride. *It is dis- 
solved in Sf) to 00 per cent, spirit and applied wi^rni to the 
warm marble with a Im-usIi or liy pouring. The eoneentra- 
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the* linctuiv fo Ik* used depends on the depth of 
colour wanted, and ex])eiiene(' of the temperatures re- 
quired IS necessary It is best to inaki' repeated ' applica- 
tions of a vi'iT dilut(‘ solution. esp(‘eiallv for lij^lit sliades. 

When dyed and dried, the niarhle is wetted with water 
or exposed to damp air. When tlu' decomposition of the 
iron salt has takim place the jinn'css is fiiuslied. The 
surface can tlnm he polished, or if it was polished before it 
must be wvll rubbed with a wet. i-loth The marble does 
not suffer in hardin'ss or in power of takiiii; a polish by tlu^ 
dyeirii!:. 

Many sorts of marble have an irri'gular ti'xtuie. soft in 
one place and hard in another, and may contain t‘nc‘losur(*H 
of foreign matter. Kven those which appi'ar whiti'st and 
most uniform to tin* eyi* are not id' tin- same ti'xtuiH* 
throughout, and the \ariat ions ofti'ii cause llu* artist much 
trouble, Tliey natuially make lln' difTerent parts of the 
stone bi'liave difTeri'iitly to dyes According to Weber 
this IS particularly the case wlnii eonsidei abb' penetration 
has been j)roduct‘d by heating, and k*.s.s when littli' colour 
IS used and wlieii the peiietiation is slight 

Marbles which, when dy<’d to souh' depth Ix'lovv the sur- 
face. show uiilevel shades will, ne\ erl lieliss. alwav.s take 
(hdicati* shades uniformly if jiainted over with tin* tinc- 
ture of iron whim oiilv slightly warmed Although in 
this ca.se th(‘ colour doe.s not penetrate so deeply, ri'peated 
wetting and drying and polishing witli a wet cloth will give 
a quiU' suflicient colouring to the stnni'. Kveii the most 
homogeneous mariile should not be dved till the sculptor 
has done with it. 

if vi'ini'd and naturally coloured maibles are treati'd 
hot by Weber's pifK’ess , specially mottled eflfects can be 
jirodiiced* which hie often very valuable. I'speiMally in close- 
graimxl sj^one. 

The best concentration of the invi tincture dejiends on 
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the deplli and iialurr of llir shade n'quiivd. Tinciftivs 
weak in iioA j^Mve nioic yellowish sliades. while ifliose 
strong in iron give reddish hues The shad(' ean he gra(jcd 
by adding a lilth* manganous ehloride loathe iron solution. 
If that salt IS to hr us“(l, the marble when drv after dyeing 
should bi- treat i*d with alcohol eontainmg a little aniinonia 
before bmiig wettcsl with w.ati'r lOxperinieiits seem to 
have shown that this proeess is applicable to other dyes 
besides non. It has also bi'iui found that when t<lie niarbh* 
IS wc'ttc'd with a(|ueous solutioie- of salts having no chemical 
action on it thev have* very varied degrees of penetration. 
Ferrous salts, foi examjde. penetrate very slightly, but 
permanganat (' of potash colours slabs half an inch thick 
right through in t w I'lity-four houi'* 

Few of th(' vast nninlxM ot aniline yellows arc' iisc'd by 
us. Picric acid is less used than fornu'ily. while auramine, 
in the form ol a usinati' lake, is linding incr<>ase<l eniploy- 
inent Its use. how“\er. gives rather a harsh (“olour. and 
at a grc’ater cost than Webers piocess. 


DnxNtiK. 

These are usually produced with mixture^ of led and 
yellow'. Tinctuie (*f saffron givc's a reddish-yellow', 
Webei' -' jirocc’ss as describc'd abo\e ■ ith the n)ang«auous 
chloride' give's maibU' an orange hue The' I'olour. how- 
c'ver. like brown, is in m) great dc'inand 

Mhown. 

For this tim-ture' of cutch is used in vaiious strengths. 
Only yc'llow cutch or gamble r must, be* use'd, and for certain 
shades this is coinbined with annatto Or fhe mai4)le after 
dye'iiig with the' gambler can be well rubbed witl^ annatto 
in oil. 
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‘'Anilines, e.//.. Bismarck Brown, <^ive unsatisfactory re- 
sultf^^ as regards beauty and fastness, alt'bough many 
attempts have beim made to use solution of the dye in 
spirit. The dyes soluble in fat answer lietter, but none caji 
b(‘ compared to gam bier. 


J^JiACK. 

Although marble is often dyed black, and oftcmer than 
people bebevi*. especially when unsuccessful atUunpis have 
been made to dye it another colour, the recipes are still 
kept .secret. Nevertheless, tinctuiH' of nigrosine, or bettor 
still, nigrosine and wax, will, according to its coiu'cnt ration, 
give every possible shade U}> to the dec'pest and fullest 
black. 


Production ok PARTi-t’onounKi) Dksicins. 

Tf various colours are to b(‘ applu'd to marbl(> so as to 
produce a sharp design, sundry jiri'caut ioik have to b(' 
tak(‘n which we now pr(Ka*ed to n'lati* 

T<k> many colours must m)t be put side bv sid(\ two or 
three at mo.st. or tln^y will not hjok wc'll and will probably 
run. Again, it is not inditTercnt winch colour is ap|)li(‘d 
first. Those should go on first which want tlu' most after- 
beatang to make them peiietrati* 

If, for example, a red, yellow and gnaui pattern is 
waiitwl, the yellow is applied to the marble first, then the 
dragon’s blood, and finally the wax and verdigris. All 
colours iisecl with wax must be put on last, and with great 
care, as they readily spn'ad as sfxm as t.he stoiu' is warmed. 
For all colours applied with oil ‘of turpentine or spirit, the 
stoni' must be fir.st heated. With t-ineluri's of dragon's 
blood or gamboge the sfone i.s not lu'ated till after dyeing. 
This IS olone b]f jnussing a red-hot iron repeatedly close to 
the sU>T\e. This is a better plan than holding the stone 
over glowing eoal. 
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The only point reiiiaiping to he iiienlionod is that the 
marble to be Vlyecl ^niust. b(‘ earved, cleanexl antf poli&4ied, 
for it is o\)vious that no work can be done on it with chisel 

i 

or file afk^r it has In'en dyed. 


VITT. 

DYEING AHTIFIGIAL STONE 

The pro(*i‘sses for dyeing artilh ial stone ar(‘ analogous 
to those employed for marble, but ari' easier of execution, 
and the more jiorous the stone the d(H'])(’r the colour will 
sink into it. The sanu‘ dyes are used as for marble, but 
wator%soluble anilines will here give beautiful and fast 
effecU, 

Generally, hovvevi'r, artificial stones are dyed dui’ing their 
manufacture. The same is the (‘as(' with tlu' scscalled 
gypsum marble, etc. This manufacture does not come 
strictly within our province, but as the dyeing is boujul up 
in it w(* must discu.s.s its,chi(‘f featuri's 

For a red. a combination of gypsum and cinnabar is 
exclusively employed. It is a gtcnl ]>lan tc iiake three 
mixtures containing difTerent proportions of cinnabar, by 
using which anv hue from light t(» dai ' may be pro^luced 
The shades may be intensified and yi t made vaguei- by 
mixing in soot. Soot can be .so used with ad colours to 
advantage. 

For yellow orpinient and gypsum in various jiroportions 
are generally used. A little cinnabar ^'an also be added 
to give variety of shade. 

For grei'ii I have used chrome, with the best re.sult^, 
obtaining much better effects than with tiff' usual* compli- 
cated mixtures of orpiment, light mhres and^ chrome 
yellow, with indigo or* artificial ultramarinv They ci'i- 
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t'cifiily iiriH'iis suitable' for ui,any purpose's, but ne>t a 

puiv. line' e-olour. (Jiiuj^urt.'s i^re'e'u tijive's vei-'V i^e)od re'sults. 

, Fe>r blue'. 1 have' used e>nly ultramarine' anel £(ypsiim, 
wliifli i^ive' a ve'i'v be'autiful and brii^lit result 

Spoe'ial e'ffe'e'ts e'aii be' u;ot by a<ldin^ te) tbe e'olourc'd 
i^ypsum various sbiniui^ bodu's. sue-li as filiiiijs of brass, tin 
or coiipe'r, little' bits of e'j^i^she'n. ('te* 

JMoiilding. pollshul^^^ ete*. eiei not e'ome' within the' se'ope' 
of this li/lok. 




4. DVKlNd AM) IMITATION OF ilONE, 
HORN AND IVORY. 

IX. 

liLKAClIlXC! .AND DVKl.XG HONE. 

BLHACHiNd Bonk. 

Bonk can Ik.' lilvaciit'd by proi-i'ssov i(» l)c do.scnbt'd iindi'r 
born and i\orv Tiu' i)ono should first. iiowoVor. bo boilod 
for from t'wo to four hours in wati'r contaniinif salt and soda, 
to fiv.(' it from partiolcv of flesh, marrow and sinew. On 
rmiioval from lln- pan tlu' liono is wiped clean with cloths, 
and nnsc'd in wati-r 

For bleaching we mav use sulphurous acid. Ihsulphite of 
soda, ihloridc' of lime or )^)eroxide of hydrogen or siKlium. 

llediiiiiir i'lves the followini.^ method Tlu' bones are 
steeped for ten hours in turpentine in ti^htiv elosed iron 
drums. Tliev are then removed, and boiled in water for 
tliree hours with a. little soft soaji. s! in)min^^ frequently. 
At the end of the o])eration cold water is added, and the 
bones are taken out and allowi’d to diy on ])ine shelves, but 
without exposure to the sun In a few’ days they will 
be quite w’liite. 

Another method is to doMhc boiling wdlli dilute caustic 
potash and then to dry on shelves as abitve. 

Bones intended for keyboards can be bleached by simply 
leaving them for ten or twelve weeks in tfuiining^ water. 
To get the higliest possible degree of whiteness they can be 
treated wdtli sulphurou^i acid afterwards. 

(93) 
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r ill* the bones are freed from fat. by slow boiling, they will 
ble*-'.eh qiiieker in mniiiug water, but exposure to the sun 
and treatment W'lth sulphurous aeid are still quicker. 

Sehmei.sser recommends that sulphurous acid should 
never be used in the gaseous state, lus it fills the bones 
with cracks. Tins ('ftect is still more pronounced with 
ivory. 

To bleach with chloridi' of lime prepare a solution of 
fresh blew, eh in four times its weight of water, and leave the 
bones or ivory in it for a fi‘w days; llien nnsc' and allow 
to dry. 

Angeiisti'in's jirocess consists in boiling bones or ivory in 
a concent rat ed solution of alum for an hour, and then 
brushing thmii thoroughly They aie then put into damp 
sawdust to prevent cracking 

Hones can also Ix' bleached with a mixture of unslaked 
lime, bran and water In this tlu'y an- lioih'd till white. 

HleaeliiiiL’ with uriiu' and lime should lie discardi'd. fus, 
when worked aft in wards, t he bones make a lot of dust, 
full of ammonia and limi'. wdiieh is very injurious to the 
liealtii. 

Another method is steeping in hot oil of turpentine for 
ten to twelve houl^^. tlien boiling in soa|)-boilers' lye. and 
finally ex])osing the bones to the sun This gives a very 
glHKl whit<‘. 

Even very yillow bone or ivory is rapidly and perfectly 
bleached by peroxide of hvclrogeii The hone or ivory is 
first dipped into benzine, thim rublied with a woollen cloth, 
and then placed in the peroxide till quite whiti;. 

When bones are wanted very white, it is important to 
begin with thmn 'as fresh as po.ssible. The bleaching is 
tlien much more effect ipil. 
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Dyeing Bone. 

The dyeing of bones, like their bleaching, is much lilce 
that of ivory. The same dyes with few vilriations arc used 
for both, and also lor honi. Here we shall describe the 
new proc'esses for ])one. but for ivory the older ones, which, 
although more troublesome, are much more certain. For 
horn spi‘<‘ial recipes ar(‘ given which have st^od tjie test of 
much experience. 

The dyeing can b«‘ done direct with most dyes, but it is 
best' to soak Mk' bones for a long time first in very dilute 
nitric and t^irtarii' acids mixcxl. so that some of the phos- 
phate of lime is lemoved from them The mordant used 
is tin-salt or stannous .sulphate (made by acting on 4 lb. 
of tin with a mixture of b lb. of hydrochloric acid. 3 lb, 
of sulphuric acid and b lb. of water) For many colours 
the preliminary tn^atment with nitric acid must be 
omitted or the colours will be destroyed. 

Black. 

• 

The usual prenoss is to employ logwood decoction or a 
solution of the I'xtract in one of the two folloviug ways. - - 

(1) BbV// Bir//ro///(f/r.—The bone< are first treated for ten 
hours in a 10 per cent, solution of bichromate of potash 
or soda, and then put straight into a hot solution of log- 
wood extract. The purer and more concenU'aled this is. 
the fuller and deejier the black will be. Fustic should only 
bo used sparingly. The shade got is apt to turn somewhat 
green. 

(2) IF/V/i l*yn)h<jni1< itf /row.- -This does not give such a 
fine black as bichromate, but one, faster to light. After 
staying for five or seven hours in hot logwood th^ bones 
are taken out when the liquid has cooled and put^at once 
into a 10 deg. B. 8oIutk>n of the pyrolignite. This black 
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call be shtidcd by addinj" acetate of aliiniiiia or alum, which 
makfos th(^ black brighter and ijives it a v;iolet ciist, to 
the logwood bath Fustic, on tli(‘ ollu'i hand, deadens tlu* 
black. 

Rones are most easily dvi'd black wiili anilines, especially 
with the s})inl-scilul)le nigrosnu's Xo mordanting what- 
ever is required. A fairly concent lateil solution of the 
nigrosine is niad(‘ in methylated spirit and th(' bones are 
soaked iivit as long as lU'cessary 

Many water-soluble anilines can also hi' used with axh 
vantage, such as jet black, wool black. Ibebnch patent 
black, najihthol black and many othei-s The piis-ess i-on- 
sists in giving the bones a prelmnnai'v bath of strong aci'tic 
acid for a f<*w hours and then sleejmig them iii tlu' hot 
dye. 

Black dye may be formed in tlii' boiic by m(\nis of ani- 
Imi' hydroehloride Oi- (JodefTrov of Vn ima recoin mi'iids 
this proci'ss. and giv('^ the following nsip. 

Soak till' bont's for one hour in a sfilution of 'JO oz. of the 
hydrochloride and J oz copper chloiid'' in dOO oz of wate r, 
and then transfer to 10 per cent bichromate till a deej) 
1)1 aek. 

A still bi'tte'i process than this soniewhat troubh'some 
one is to soak the bones first in a solution of 


Tlydroclilorifle of aniline JO ri/. 

Sulphate of cojipci . . 

Common .'^alt ........ S 

Water 1-V) ,, 


and to transfer them thence to a solution of pyrolignite of 
iron. Both processt‘s give* full 'IMacks, fast to light, alkalic's 
and acids. 

The same advantage's can lx* sc'curi'd I'vmi more simply in 
a single, bath without hc'al and in h’ss than an hour and a 
half. The bones are simply placed in the following solu- 
tion till finished ; 
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Hydrochloride of aniline 
BichromaU of soda 
Sulpl^te orcoppo% 
Sal-ainmouiac 
Sulphuric acid 
Water . 


20 o7g 
10 


15 „ 

8 M 

5 „ 
200 „ 


The black can be ((iven a icddiiii cjist liy subsequent 
treatment with soap, and a green Hh one liy the action of 
strong acetic acid. 


Red. 

A beautifirt rod is got by treating liones first mordanted 
with nitric acid in a di'coction ot cochineal or a solution 
ot carinine in ainnionia With the ccKdiiiU'al, alum and 
a little taj’tar are added to llie bath. Deep red is pro- 
duced by a solution of dO oz carmine and 10 oz. crystal 
soda in oO oz of water, made slightly acid with acetic 
acid. In tills the bones arc* bc'iled to sliade. More about 
this coal-tar dyeing, however, will be found under ivory- 
dyeing. 

At. j)res(‘nt bones are almost solelv dved red with the 
coal-tar dyes, ot which we have a laige nunilier at our 

service. Tlie bones are first mordanted, usi..,dv with tin- 

salt, and then dyed with a. basic dye, or ai'e dyed direct in 

a single acid batli with an acid dyt The spirit-soluble 

anilines are the most easily fixed 

Among them we may mention fuclisine. i;p(lra ponceau, 
cardinal, amaranth, cense, ruby S. cosine, rose' Bengal, 
coralline, safranine and scarlet. For dissolving the spirit- 
soluble dyes they are heati^l with tlie spirit in a still with 
an upward condimser, or better in a Along closed vessel 
of copper or enamelltHl iron. The dyes require from ten to 
100 times their weight of alcohol ( 90-95 per cent.)* 
Bluish-reds are best got with fuclisine, ruby S, cerise, 
cardinal and amaranl h^ all of whicli are soluble m ^^pirit, 

7 
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aMi’ any sliutlo can Ih‘ by siiilablc concciitratinu of 
the eflye. ^ 

For delicate ])ink shades, cosine, rosV- Bengal and saf ra- 
nine an' specially suitable Scarlets an' got without diffi- 
(julty with extra ponceau, scarlet and coralline. Bones 
may be dyed direct or after mordanting with tin-salt. 

Of the water-.solubh' aciil rt'ds 1 may mention brilliant 
crocenie, ponceau R, ])yritine RRO. scarlet, etc. All these 
require pn'vious mordanting of the bones with tin-salt or 
hvdnx'hloric a(*id 

AceorJing to tin* exjierience 1 have- gaiiu'd from manv 
experiments the dilute acid aloiu' is a sudiiic'iit mordant 
not only for red^ but for otln'r ai'id anilines. It is a 
decidedly cheaper moidant than citric or tartaric acid. 
Nitric acid is to be a\oided entirely bn* reds as it impairs 
their brilliancy. Afti-r a sullicu'iit turn' in tin' acid, the 
bones ai’e transferrt'd to the dyi' solution at about oO deg. 
C. Tile acid dyi's giye more or less scarli't-reds, partly 
brick and })artly crab leds. In any case tin* acid reds will 
soon b(' tin* onlv mt'diums us«'d to piawluce that ('olour in 
bone. 


Vf.llow . 

The best mordant in this cas(' is nitric acid, but dilute 
hydrcH-hloric gives very goinl results. 

The oldest. and bi'st known dyeing [inK'ess is to soak the 
bones first iii a hot solution of bichromate of potash and 
then in a similar one of lea<l acetatt'. 

It is, however, much easier ^> dye* Iiones with a tincture 
of picric acid, wli'ich gives a beautiful (hep yellow which 
can easily be shaded at pleasure iiy mixing the tincture 
with tincture €if safranine. 

The use of turmeric, fustic, wi'ld and .saffron is now 
nearly obsolef'C. 
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Blue. 

Until rrcf'ntly coininornal iiidij^o carriirK' and the ex- 
tnict. wore* tin' only siibstann's used for tlio bliK'-dyoini^ of 
b<nK's. The use of ft'rrocyanidi' of })ot‘ish was too trouhlc- 
sonio. and never gave gofxl I'esults 

With eoinnu'rcial indigo earnnne (he pioeess is extremely 
simple. The horn's are .soaked in a strong .soliifion of it 
in hot. water. Many of the spint-soluhle anilines can be 
used ju.st as easily. <.//. methylem' blue, navy blue, fast 
blue. jH'aeiK'k blue, ami benzyl blue, and also him lunnht. 

In dyeing with indigo carmine mordanting with acid is 
indispensabh', but with tin' spirit-soluble aiwlines it is at 
(he option of tin* dyer Indigo extract and carmine give 
characti'i’istic blues, but (he all!l^ne^ usually give much 
brighter and warmer shades 

Violets are ('a.sily got with suitable mixtures of red and 
blue anilines A common but not very warm violet is got 
bv mordanting with tin-salt ami then dyeing the Ijones 
in a hot logwtvod bath. • All (he sjnril-s<duble aniline 
violets give brilliant hiu's ju.st as (‘asily, cially Hof- 
manns violet, vul)v violet. Geiitiana violet and Regina 
violet. 

Greens are usuallv dyed with mixtures of blues and 
yellows in various projxirtions according to tin' shade 
want^xl. 

Ordinaj’v green is got by first dy<'ing the bone with 
indigo carmine or an anilim^ and then in a bath of fustic. 
(|uen’itron. picric acid or weld. Hen# ag{iin, however, 
we have numerous spirit-.soluble anilines, which give much 
warmei’ greens, espi'cially nialachife, etliy^, niethjrd and 
iodine, greens. Tin* bones are mordanted in diluk" hydro- 
chloric acid, rinsed, and dyed in the dye tiiu'tur^. Mal- 
achite gr(*en is undoubt (‘?lly the host. 
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'drays anti brow'iis art’ imw produft’d cxflusivfly witli 
Hiiilnit's. 

Pennanj^anatt' of potash althou^di lakdy stronj>;ly rt'com- 
inoiidt'd. IS stncOv to bo avoidtal. as tin* colour ()])taiiiod 
altliouo;h beaut did cnoui^li at iirst is very ItKise, especially 
in tile lighter shades Acid fumes in the air at once de- 
stroy it, and the least contact of the bones with dilute 
viiu'gar will make it disappear liki' magic 

To obtain a line grav I s])(*i-iallv lecommiMid the us(' of 
spirit-soluble nigiosine. This untjUest lonablv gives the 
best results 

A pretty and very fast brown (*an Ix' dyed quite 
easily and conveniently with ^pint-soluble Bismarck brown. 
Th(' following dyt‘s aUo givi' ijooil biowns. tbougli with 
various reddish and yi'llowish casts resorcin brown. Phila- 
delphia brown. Berlin Inowii, mode blown With the last 
three tli(‘ colour can be shaded by adding a little bichro- 
mate to t he bath 


X 

llOiiX. 

P>lka(:hin(; .\ni) Wiiitkninu. 

Real bleaching of horn, which is always more or less 
darkly coloured, is imjnacticable without injuring the horn, 
as many experts hav(‘ shown. W(‘ therefori' content, our- 
selves with whitening it ^ 

To dye horn y liite it is Iirst stained brown with red- 
lead and then dipped in hydroi lilonc acid free from 
arsciiK* and iron. This converts the h’ad sulphide into 
chloriile which remains as a wliitc preidpitate on t.lie horn 
and gk’es it a milky whiti' opalescent, appearance. The 
horn must not stay t<M) long in' the letid slain, which is 
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inadi' by stirring u]) b lb. of raiistic lime and 3^11). of ml- 
Icad with caiAtic potash lyo. or it will bocojiic' brittle* It 
must not stay«t/<K) long in the arid eitlier. or some of tju* 
lefKl chloride will be dissolved out aii^l the whitening 
partly undcnie If care is taken satisfactory n'sults are 
certain. If the horn is ('xceptionaliy pale at first the solu- 
tions should be used weaker 


Dykinti I1ok\ Black. 

lifi As is well known conib-makers 

dye pah' or speckled horn to make an imitation of buffalo 
horn. This is doiu* with the red-lead stain already de- 
scribed. The combs are left entirely immei’sed in it for 
twelve to twentv-foui hours, taken out. wa^ht'd with water 
(usually mixed with a little vinegar), dru'd and polished 
They thus ac(|Uire a hue black colour 

The tiieory of tiu' process is sim])le Korn contains 
sulphur, which form.s calcium sulphide with the caustic 
lime. This sulphide dis.solvcs and re-acts in the pores of 
the horn with the haul w^iich has also }K'netrated in the 
form of <*alciuni plumbate. and forms black ( id .sulphide. 
Hence the. horn is dyial bhu’k to some dejith below the sur- 
face. This metluKl is very cheap an., usually gives good 
results. It. has. however, the great drawback that the lime 
often causes the liner teeth of tlie comb to lose their paral- 
lelism. The whole comb may be twisted if tidn. There is 
yet another ami greater disadvaut;u?e, r/ ., that if damp 
gets to thi’ eomhs dyed in tlys way while they arc in stock, 
a few' months sees tlumi covered with a ^vliite crust which 
can only be removed with difficulty by polishing, and 
always retums again. This iiiake.s* the combs unsiglilly 
and unsaleable. TIu' eau.se is the formation of wlnte sul- 
phate of lead, and the harm is jiartieularly likely 4o o<*eiir 
while exported combs ai^ on the sea. 
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• l)r. Wajo;iH‘r j^ivcs the following acconiit of Ins attoirj))ts 
to (^(wisr a process fi*cc fj-oJii tlicsc di'awba/ka. Logwood 
galls arc not to l)c rc'CO'in mended as'iliey .are difficult k> 
use cold, and lieai spoils the liorji. Logwood and bichro- 
7nati‘ give a gocxl black at. a tcunperature that the comb 
wdl stand, Imt th(‘ ])lacl< is not fast to even dilnt.e alkalies. 
It was theiH'fort' necessary to find a niinoral st.ain fi-ee from 
the disadvantages of the red-lead mixture. The only ones 
wliich were found not to oxidise in danij) aii‘ wi’re the sul- 
phides of bismuth, mei'cuiy and silv(‘r. Sulphide of silver 
is barred by economic considerations. Bismuth was triid 
in many ways with the most discouraging results. 

Mi'reury oxide nnide into a paste with slakc'd lime and 
wa1-('r does not blacken horn, probably because no soluble 
iiK'rcury i‘om])ound is foiimd, so that the mercury does not 
conii' into contact with tin' sulphur in the horn. T)r. 
Wagner, however, supjilanted it by soaking the' liorn first 
in a solution of a mercury salt and tlii’ii in one of po- 
tassium sulphide lie found tliat the nitrat-i' was the 
nimc,ury salt which gave the best ri'sults, and bc'st of all in 
the form of Millon's re-agent foi; albuim'ii 

To prejiare tin- mei-curv solution dissolve 2 oz of mercury 
in o oz. of cold concent, rati'd nitric acid, and thmi dilute 
with 50 oz. of water In this solution leave the combs over 
night, then rinse them quite free from acid. They are now 
red, and very much like tortoise-shell. They are next placed 
for one hour, oi two hours a1 most, in a dilute solution of 
jiotassium sulphide The blackened combs are rinsed first 
with vinegary then with pure water, dried and polished 
Thev have then, according to experts, the c'xact, appearance 
of butTalo horn. Cai-e must be taken in the polish as 
although the coloiii' is„very fast it does not go in very far. 

Nuir.eimis dxjierts have shown that very small quantities 
of th(‘ ^iiKTcury solution suffice for t.lu' r('ddening, so tlial 
1 h(‘ jirocess rs to b(* pr{'fi*rr(*d even, on the score of exponst' 
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Thc'ro aiT still various other inethotls for lilackoniii^ l/^m, 
which wo wi\ (losr.ril)o hriofly 
Boil t!lio lioj’ji in* - 

Domingo logwood , . 

Arotat.o of iiJinniua . . 

Wat, or 

for half ail hour, dry well, ami stoo]) in a 10 ])er cont. solu 
t-ion ol iiitj’iito of oopjKT. 

A(‘(K)jdnig to Audens a. very liiic hlack is j^ot hy boiling 
the horn in coiurntraled solution of sugar of lead The 
blfiekoning Takes place from a reaidion ludweiui the lead 
<ind the sulphur ot th(' hoiii. ioiuiing black lead sulphide 
The horn js boiled foi from a half to one and a half hours, 
and eandully j-insisl with viiu'gai a.id wa*ter A (ha'per 
black IS got il (he horn is mordanted iirst with sulphide ol 
]K>tasKiuni 

Si'veral exjieriim'iits in dyeing horn with hydrochloride 
ot aniline and bieliromati' gave viny good results, but the 
dye does not peiietiati* suhieiently 

Am! UK ut (In JVIix together the following 

tw'o solutions - 


1. A*ni lino oil . . , I'l <y/,. 

Hydntolilnrie a,ciil (I'd dog. li ) . . . 11 ,, 

Water 25 „ 

2. riudiromiitio of potash . . . iH oy, 

SulpliLirio acid . . ... 20 

Water .... . . . :{5 ,, 


bteeji tlie horn in llu' mixture lor trum an hour to an 
hour and a half, thei. soak in a strong soap bath, diy and 
polish. Equally good results ar« got hy the following, 
another cold process. 

At/il/m /l/z'/r/’ -Mix logetlier the following solu- 
tions : - 
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1. Aniline iiydroehloride 15 oz. 

U ,, oil /( :5 „ 

Water ' . . ;10 

2. IJifhroiTiate of i)f)tash 20 oz. 

O-oncentrated sulphuru- and .... 20 ,, 

Nitrate of iron (15 de^. D.) . . . 5 ,, 

Water . . . . . . , ,15 ,, 


Siet'p tlio lioiii in Mk* inixliire for froni an hour to an hour 
and a hall, wasJi, dry and polish 

(lltAY. 

This foloui IS g(d hy aiialoi^oiis methods to lila-ek, uii'rely 
iisiujo dduter baths All the above dirt'etious for lilaek 
dycMU^^ wdl tlun give g()(Kl results 

A beautiful gray is iihtamcd by first dveing t,he horn 
white and tlieii staining it in fmrie elilonde solution to 
shade. If the chloride solution is strong the gray will he 
yellowish, but bluish if it is dilute 

Bkown. 

To produce browns, blues, gj*eeiis. vioh'ts and reds the 
horn must first lie dyed white, and then dyed by siiuph' 
iniiuersion in tiu' tim-ture of the proper aniliut' dye. For 
brown the best dyes are Ibsuiarck brown and resorcin 
brown. 


Blue. 

For this use Lyons blue or navy blue. It economises 
dye to mordant the whitened horn in a strong alum bath 
before dyeing it, and in this ease a solution of indigo 
carmine answers perfccUy, and give's a characteristic blue 
with a greenish 'ishade. 
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Gkkkn,. 

This IS l)c's< LTol l)y conibniiiiL, hhios and yellows, 'for 
example, Uie lineiuies of jnei-ie aeid aiid*mdi!^o eai-mine or 
of malaeliile ^reen. The whitened liorn is simply plaeed 
in a mixlure of llu' eoiieentrated 'inelun'S 

Violets art' now dyed witn methyl violet almost exeln- 
sively. The tineinre of this dye certainly , gives the 
hrighii'sl and most- heautifiil eolours, whieh shimmer splen- 
didly on the hoj-n. 

Mixtures M’ hlne .md red give ia*siills which arc* far from 
being sueeessful 


Red. 

We wish, befoie giving any piaetieal recipes, to de- 
scribe two ])roeess('s that of Rurnig of Stuttgait, and that 
of Lindiu'r of Ih'rlin 

French Mi^hiul itf ifiiintf fforn rf licnntifii! Ucd ('a/nnr . — 
Till' usnal stain by which the comb-makers make hoj’n look 
lik(' tortmse-siiell is a miJitnre of soda, (juieklinu' and white- 
lead, which causes brown specks on aetini, or fifteen or 
twenty minntes Longer exposure to the stain makes the 
spe(‘ks dirt v-looking and spoils l.he tf'-et. Tlu' French 
imitations are note<l foi' their fiery red marks, which make 
them look very well, espi'cially by transmitted light. On 
this ground Lindner had requests from many quarters to 
make a ml stain for horn Olose study of the nature of 
horn and comparison of it with waMd soon showed that tlie 
browui s])eeks consist imI of sulphide of lead in a finely 
divided state. Jnmlner determineil to decompose the 
brown matt,er in the horn and eoiwert it into oxide of lea^l 
by adding caustic sixla to the red dye-batlnl? Tie Ifad found 
t)y his own (experiments, as empirical ex])crience ^ad previ- 
ously shown, that th('y*weje of no use on tin* horn witli the 
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bro'wn marks, ovoti aftor livalmcnt with various metallic 
oxidifs. On fwhlmg caustic soda, liovvever. 'be sncceedc'd 
eojijpletoly and obtained the V(‘ry tinest red colours bo'th 
with rodw<K>d and with orchil. Perhaps, too, the caustic 
soda has tlu' additional advantage of dissolving the fat out. 
of horn. 

LindiK']’ s iiietluKl, which is now universally used in 
Berlin, is as follows 

The hoin IS lirst- prepared in a mixtnri' of nitric aciil 
with three* times its weight of watei at a t.c'injierature of 
30 to .37 deg (1. It IS tlien mordantcfl with tlu* usual mix- 
ture of freshly burnt lime with its own weight of whit-e 
lead, and twice its weight, of soda. This second ojieration 
lasts ten to lifte(*n iniuutc's, .so that the s])('cks (Uily ajipear 
yellowish-brown. The liorn is tlu'n riiise'd and w’lped, and 
brought into a hath of caustic soda lye of 130 deg B niixc’d 
with four times its weight of r{‘dwo<Kl (h'eoction Tlu* horn 
is finally rinsed, iiressed, and aftei thirti'em or sixteen hours 
polished. The (h*coction can la* made hv boiling Pernam- 
buco wood with three times its weight of watt'r. ]f zinc 
oxide is used in the mordant togethi*r with the white-leiwl, 
bluer sha/les are got. Tin-salts make* tin* r('d more like a 
scarlet. 

T ortnue-uhvll linitdlnni irttfi FurJi'^nir —T\iv French are 
the best imitators of tortoise-sh(*ll, and distinguish them- 
selves above other makers by the fiery rc'd marks they 
produce. All tbe various processes used for this produc- 
tion depend on <*ombining the suljihur of tin* hoin with 
oxides or salts of lead. Buniig of Stuttgart ha,s published 
a method he has discovered for getting this red marking. 
It has this distinct difference from its pre(l(*cessors that it 
is independent of the sidphur in the horn, and fixes a pure 
dye on vhe material lie ])hw;es the horn in soluta'on of 
caustic potash, where it. remains from five t.o sixty minutes, 
according to the strength of tlie lyi and t.lie nature of the 
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horn. Tilt' lioiu will (hi'ii romhiiic' with fiichsini' \vi<fhoiit 
furlht']’ ]3rt^aration Tiu' rlyo is ilu'ii applied *to th| part>s 
to he oiark^'d in a tlnek pa.stt^, so that it wdl not nim 
blit without any tlnckeniiijij. As soon as the i’uehsini^ lias 
dri('d enojit^li at ordinary tempera,tni‘e.s* to show its usual 
bronzy ajipearanee, U is nunovetl with a woodi'ii spatidaf 
the dry paste is soft«'ned with spirit and again applied. 
It is nil possible' to pre'vent the* eoloui spreailiug somewhat, 
but the ])arts whieh should not be dyed ean aVerwards be 
whitened agaan nieehanieally by polishing with soft soap 
<jr tripoll. The part.s covered with fuehsine liavi* a dark 
red colour * which looks part leiil.irly tine hy transmit t.ed 
light, and are quite' as warm in hue as lu the Pansiau-niade' 
horn. Kxeeptieiually light horn alone makes the'iii appear 
somewhat texi blue They stand liedh light and dam]>, an 
important- aelvantage for this me'thoel, in adelitieui to the' 
ease and certainty with which it ean he earne'd euit 

Horn can be elyed with anilines in the ways already 
dosurihod for other colours. If water-soluble aiidiues are* 
used the horn re'(|Uire‘s a preliminary treatment with 
eaiistie soda or potash, lye', or with slrenig soap sedution. 
Spirit -soluble anilines, however. reqiiiK' n > moidanting 


Yellow. 

These eau be got with auiline yellow after mordanting 
with caustic soda lyt', or just as well by immersing 
whitened horn in about a- 1 per cent solution of hiehro- 
male of potash until tlie desired shade is produced, whieh 
may he from a sulphur fo- a deej) yi'llow. 

VVe now proceed to the methods of giving horn a metallic 
ap])earauee. The horn is prepar;'d as usual without giving 
any colour. Tlie appheatioii of elilorideiof zine^by ininier-* 
sioii oi hrusliiiig, gives a yellow hroiizi' eohuir, '/me ehro- 
mati' a gn'cii, chloride of copper a ])hwk,.eopp('r I'hromate 
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n hroiize. Pol ash rofldoiis all these bronzes. The 

l)ronzr.<l aillel(‘s are dried at about 08 deg. (o., or in the 
-open air in iiiu' siiiimier' weather. Wlien dry they are 
rubbed with a eoinpo.sihon which gives them a beautiful 
appi'araiiee, and is made by healing togellier 10 oz. of tin 
\inialgam (made by lu'aling f) oz of quicksilver with 11 oz. 
of till), oz of suljdiur and b oz. of sal-ammoniac, all in 
fiiii' powder till the qiiieksilver has evaporated, leaving a 
yellow niasi' 


lloKN Buttons, 

W’e linally quote from the ludn^tru Znimuj an account 
of the maiiufael uri' and dyeing of horn buttons. 

For blaelN-dyeing it Is bt‘st to use nitrate of mi’rcury 
and potassium suljiliide 

Dissolve j,‘) (,z of mereiiiy in I'l oz. of cold eonceiitrated 
nit l ie acid and tlilute with about KH) oz of va-ti'r, and leave 
the horn in llie solution over night 'riien wash it, iirst with 
water, lln'ii with dilute vim'gai-, and tlum with water again. 
Tli(‘ button-shapes arc* now cut out by inachineiy. The 
rim priKlueed by the stamping is removed by children. 
Daeh button is then smoothed at the (‘ilges, and polished by 
mean^ of a lirusjj with a conqmsition of whieli tiie main 
ingrc'dient is wax. The buttons are tlnui wrajiped in 
paper by girls 

The wast(' horn from button manufacture is either used 
as manun' or liy heating and moulding is made into buttons 
of an interior and less durable kind. 

W<‘ shall licj-e also briefly de.^enbe the process of Leopold 
Miillei- of Berlin for dyeing stoni'-nut buttons. 

The nut or vegetable i,vor^ as it is often called is the 
fruit of a. palniaccSms shrub which grows in the equatorial 
part of South America. Of lat(‘ the plants has been regu- 
larly cullivat(‘d < The fruit, like that of a horse-chc.stnut, 
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;i ruu^Hi S])iiiy oulrr skm. wliidi is ivhk.vcmI i Ik 

uut is cxp(4'te'(l, Uiuk'i- il is tin* solid slic'lf coiil^iimii; 
norinalfy tw(^, huf sorncljiiics inoVc kc'i iiols, somotinu's, loo,, 
only ouo. Tlu* cliiof slnppino penis arc Cartaoi-na 'and 
Maracaibo (in bj-oakinii Oic sluil I lie kci ncl, whicli is 
the jmrt used, is seen, of the aDpcaraiice and svav of .-f 
potato. It js so liard that oiil\ stool tools will cut. it It 
contains iind(>r a thin brown sujia<c lavc'i a wliiti' coinpaci 
mass closely resembling Koiy 

hiven fift('cn yc'ars ago the value of this imt, which was 
used toi ballast, was uiu'ccogiiiscd, luii since it has Ix'C'ii used 
foi making buttons thcie has licen a grc'at (hniiand foi it 
The kermis are sawn by a ciicular sa^^ into pieces of tlic' 
proper size, which are then turned in a lathe 

Th(‘ buttons aie dyed Ixi’orc bcine jx ilislu'd, just as llu'v 
come from the lathe To eeitain dves t Ik'v Ixiiave 
peculiarly, and they will stand no acid They dilfiu' vc'i v 
widely from the textile fibres in their allinities foi dyes, 
and requii.' .speciall\ pn^pared baths as tlu'v cannot hi' 
mordanted That jiroeess would pi event the sul)S('(|iuiil 
polishing. ^ 

Muller reports as follows on vegetabi ivoiv dyeing 
No exact recipes can be given foi the ilyeung ol v*('g('table 
ivory buttons, as they are only dvi i <o oidor ,nirl not for 
the purpose of being keqil in stoeiv Again, tlu' ivory 
shows, according to the jilaee .md turn' of \eai at which it 
was gathered, siuii varieties of stnuiiirc' and afhnitv for 
dye that no precise rules eaii he given Neaniy ('very 
parcel requires dilferent tiauitment Heantiful shade's of 
all colours can be got by very gradual a<ltlition of dye to 
the bath, steady boiling, and keepmg tlu' hatli alwavs 
deal' and bright. The buttons .iniisl alw'ays he perfectly 
dean and free from all fat When t.hef art* iit this state' 
a short boil in a weak soa]) bath greatlv mere ises tlu' 
richness of the colour Ycilowisli biittorw^ are sorted out 
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frcwA- ilio rest, ami rcsiii'vcd for dyi'iiig Mack or at least 
dark guides'. I 

Hed is usually dycid with' aniliucs alone. TI;e buttons are 
put* with water into a sniall pan, and tlie dye is dissolved 
separat ely in boil mo water and put slowly throu/^i a nilei- 
bnto the pan with the buttons a little at a time. The bath 
is kept boiling all the time, stii'ring up the buttons with a 
stick till the proper shade is re^iched. The buttons are 
then taken, out and allowed to dry (vn a sieve. Tlu'y are 
then polished and boi‘ed. 

A hiK' magenta is got with diamond magmita, a cheiry 
red with cerise, and other reds with the corresponding 
anilines. 

Yellow, especially straw yellow, is dyed with picric acid. 
A daik yellow is got by simply putting the buttons into a 
wai'in solution of bichromate Tt. has to Ix' borin' in mind 
that the colour deepens aftt'rwards, so that tin' buttons 
must, be tlyed .soiin'what lighter than samph'. 

(Ireen is dyc'd with malachiD' grei'ii The- ]n)wdered dye 
is dissolved in luke-warm water, and tiu' solution gradually 
iwlded to the buttons immersed i?j water. Tn the meaii- 
timo the water is grafhially heated, but not above 50 deg 
C., a.nd the colour is shaded during the progress of the 
dyeing by adding picric acid. If, however, (|Uite a pale 
green is wanted, the picric acid is used hist, by itself. 
Green can also be dyed cold without any mordant with 
malachite green. The process only takes longer. Dark 
and Russian greens are got with a blue dye and picric acid, 

Violet is dyed with reddish or bluish water-soluble 
methyl violet, used like fuclisine. Fine lilacs and nicxle 
grays are also dyed with it, of coursi' using t.he dye in very 
small quantities. 

Blue can be dyt;d either with aniline blue or alkali blue. 
The buttons are put int/O a soap bath and boiled, after 
adding concentrated solution of the 'dy(\ for at least two 
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Ikhii’k, (liuli ;uul jmi into cold, weak aaK'Jlic 

acid to dcvMop tlic colour. If alkali bine is* used some 
borax should b(' |fut into the soAp liatli For blue-<lyeifif> 
only the wliitesi buttons should la* (‘hosen so as to ^et jfun 
sbarles. 

Brown is i^ot eillu'r witli aniliin brown, which may be< 
• shaded if r(‘t|uiied with futlis.ne Methyl violet, mahiehite 
green orange, etc, or with eutch This being cheaper is 
more couinionly used Aftc'i (“utch-dycMiig tieaynent. with 
a hot bath oi ierrons sulphate, bichiomatt' of ])ol.ash or 
bliu'stom^ is needed, according to the shade wanted. 

()]'ang(‘ is’dyed with anilim's only, tixi'd like fuehsine. 

Gray can lie got capitally witii sumach, boiling for a 
longer or short c'r turn' aivording to shad(‘, and then fixing 
with hot solid ion of green vitriol A bluisn gray is got by 
using galls in exactly the sanu' w.'iv. 

Water-soluble nigrosine gives a line blue-black. 

Black is dyed with logwoiwt and bichiomate. The buh 
tons are boded foi at least half an hour in a strong log- 
wood bath, and a.re then mitered into a cold bichromate 
bath for tiui iinnut.es. They aie then rinsed, and the whole 
pi'ocess is ri'peati'd until the tiesired cob n is obtained. 

Aniline black obtained with aniline salt or od in the 
usual way nevei answms well 


XL 

JVOllY. 

New ivory iieeil not !>(• bleached, as it can be bought 
wliite enough, but old ivory which has^jecouu' yellow with 
ago is bleached exactly a.s described for bones Ivory 
articles must be polished before dyeing, »and th^e various 
methods of doing this must, be acquired by practical ex- 
perience. The dyeing^ of ivory is- exactly analogous t,o tliat 
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of^ lojit', aud auy ddu‘i\*iii‘y jii tJii* i'ollowiiiy .u-couiii, may 
1)0 sij|)]jlcn7ontod by ivlVrnn^ back to t hat of djoiic-dycjiij^. 

•1 wish to montioii lior« specially tliaf llu' (‘oloui’ist can- 
not fail to be anmsed, when he peiaises the litcn atiire of the 
subject, to find that the dyes stated as bdtig rc'quisite foi- 
ivory-dyeing are all vegetable colouring matters, knowing 
as he does that the finest and purest shadi's are got with* 
spirit-soluble anilines. Hardly an author mi'iitions these, 
but weld, Rustic, jvdwood, logwood, turmeric and cochineal 
are always quottd as fhr dyes employed We follow here 
the same order as foi- bones, and begin with blac'k 

Black on Ivoin. 

The most expensive black, which, however, according to 
my experience, is not utilised in practuv, is (hat obtained 
with nitrate of silver. Then* is no objection, lu'verthe- 
less, to the process except its expmise I (juotc' now one 
of the latest recqies for the lilack-dyeiiig of ivory. 

Boil 20 lb. of logwood e.x tract wi'appc'd in a linen bag in 
20 gallons of water foi two liours. This will dissolve the 
colouring matter, and the insoluble residin' in the bag is 
then reniovcHl. Then jmt in 2 lb. of calcined soda, and 
boil and stir till it is dissolved, removing all scum with a 
hulle. The ivory is stained in ifu' liquid for two or three 
hours, and is then put into a bath of bichroimite dissolved 
in fifteen times its weight of water. 

Another recipe is to bod 20 lb. of crusht'd galls and 
80 lb. of powdere^l verdigris in fit) gallons of water. Then 
filter, and boil up the clear solution with the ivory. Later 
the ivory is transferred to a ba‘i h of 

Logwood extract yo lb. 

Ferric acetate . ^ 10 ,, 

(hup-arabic « „ 

Water gals. 

This batfi is fiyst boileil for an houi;, and filtmed. 
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TIio vory full hlack. wliirli may be shaded with anffiiie 
yellow, can e;ot on ivorv with s])int-solnb1e nigr|sim‘ 
If the ivory first moi'dantefl tor two or three hours fn 
very dilute acetic acid tlw' black is dec'per and mori' velvt^ty. 

Anotlu'r, black answi'ijim everv re(|uiri‘iiienl is got by 
steeping in a cold solution of aniline oil. wat<'r. hydrochloric 
*aeid, bichroniat.e and blue vitriol, until the ivory has as- 
sumed till' jiroper colour. 


Ked. 

Here the chu'f part is play^'d by cochineal. Various 
anilines aie also used but mostly give |(‘ss satisfactory 
colours Ib-eclitl givi's the following anlujuated recipe, 
Mordant for a b'w niinuti's in very diluti’d tni-salt solution, 
and then ])lace in a decoction of llra/.il wcmmI. The red is 
niucli Ix'ttir if a little cochineal is added to this. The 
addition of fustic imiki's th(‘ mmI iiioia' of a scarlet. If the 
ivory is tivativl with w(‘ak caibonale of potash after dye- 
ing it becomes <i clieiry led 

We quote' another proci'ss from a Nc'W York technical 
paper. Seal let cloth-cuttjngs are lioiled in water, adding 
carbonate of jiotash litth' by litth' till all tl colour is e\"- 
tracted ^The decoction is then clean'd with a litlie alum 
and filtered through lim'ii The j ny jn’ev't'Usly mor- 
danted with aqua-fortis, is placed in tin' filtrate till tlu' 
desired shade is ri'ached The aqiia-lortis mud not bi' too 
strong nor may the ivoiy stay in it too long. The moment 
the least rougliening appi'ars tiu' ivory must !)(' trans- 
ferrcil to the dye solution This slnvuld Ix' Ink e-warm, but 
not hot. A little praetiee will enable the dyer to get any 
desired shade If ])art of the ivory is*to hi' lM‘t undyed, 
it is proti'cted by a eoating of wax 141* paiaflin. In this way 
any writing or design eaii be exeeuted. Wie san>t' use ot 
wax or paralfiii eaii, of course, bo made witli any c^ye The 
n:ietho<l given by the New York paper is re<illy good, and 
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gi\?L's excellent results if the i;l<>th used has been dyed with 
coclYnt^'ib 'which is now raj'cly the case. r 
' Andds recommends the following : Boil li,uely powdered 
(Cochineal in thirteen times its weight of watc'r for three 
hours, and paint the ivory several times with the solution. 
When dry apply a mordant of tin-salt and tartaric acid. 
The result is a rich ird. If the cm-hineal is boiled in a 
decoction of quercitron (one of bark to sixteen of water) 
instead of in jilain water, all shades can be made, from 
yellowish to scarlel-rcK^l, Tlie saim* author recommends for 
a pei-maiient red on iviny Pernambuco wood in combina- 
tion witli tin-salt. It can hardly be siqiposi'd, however, 
that now when so many splendid aniline reds are at hand 
any one would \m' redwood, as the colour can lie got with 
the anilines just as fast and far more easily. 1 can mention 
as wiy suitable the tinctures of fuchsiiu'. extra ponceau. 
Russian red, cardinal, amaranth, camellia, ceris(\ rubine S, 
acid fuchsino, garnet S, the rubine, phosphine and methyl 
cosine, erythimine, safranine, rose Bengal, phloxine anti 
coccinjn. These colours are equally soluble in water. 

The ivory must be cleaned a^id l>lea<.!hed if necessary, 
and then steeped in the tincture, or the latter can be 
applied with a bnish. If the solution of the dyt; in water 
is used, the ivory must be first mordanted with dilute 
nitric acid. While the dyeing is very easy with a tincture, 
the other method is difficult, for experience is requisite t,o 
judge the right strength for the iiitiic acid mordant. In- 
stead of nitric acid, hydrochloric, acetic or tarty ric acid is 
much used, and which to use must be decided according 
to which aniline dye is to follow. As water-soluble ani- 
lines which give rich reds we may mention fast red, orchil 
red, ponceau, scarlet .GR, azorubine, Victoria scarlet, 
brilliant ‘^scarlet* Bordeaux, etc. 

For dissolving the dye-stuff soft watror must be used at 
the boil, and in such quantities as t6 make from J to J per 
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cent. Holiitiu^is. Stir til) snlulion is coiiiplele. ^ If ruhnie 
solution ^has io kepi for some time, it must bei>pr^'- 
sei ved by the, addition of sjiirit or pa.i t of the dye v^ill 
precipitate. To dissolvi' one of tin* aliove-^mmt loned spirit- 
dyes in wa4.er make the liath allialim* first with a little 
soda, and filter before u.se. Tone, an, eroeeiiie and Bor- 
deaux dissolve' easily in {'ii»hty times their weiijhl of watei*. 
There an* so ve-ry many aniline n'els that tliev enable us 
to prixluce every eone<'ivable shade in the easies*l possible 
manner. In spite of tliis we must not omit to mention 
tliat we can sha<h' our reds at pleasure with aiiiliiie yi'llows 
and violets; lu the fust ea.se towards euaiigi', and iii the 
second towards lilac. 


Yionnow. 

Yellows are <»’ot with andmes on ivory exactly like reds 
The most eominonly used dye is ceitainly picru* acid in 
spirit or water, spird solution ^iviiiij the best results. 
The solution should be filtered befoie use as a precaution. 
Of other yellow anilines soluble in watei or sjurit w# may 
mention jihospliine, aui'rnitia eiireumme Plnladelphia 
yellow, Martins yi'llow, ehj'ysoplu'miie, hni limit vellow, 
ehrysoidiiu', auramiiu', mandarin uieMiyl orange and iiiel- 
anil yellow,. Speeial an 1 vi'ry pure t;- <■( nish-yellow-> can 
be got with (]uinolin(' yellow, which, howevei-. is only sol- 
uble ill s])irit 

To return to the old processes, we will first again quote 
Preehtl. liu. ivory is lirst moidanted foi a, few minult's 
in dilute sulphate of tin. Jt goi's straight from this to 
warm decoction of fustic, or of fustic ^iiid I'cdwood for 
orange. Anothei’ proeess is to hod the ivory first in alum, 
and then to steep it for half an hour’in an ax^ueous infusion 
of turnieru^. Another beautiful yellow i.s got by usnig t-ho 
turmeric in t.he form of tincture. 

Andes describes the following- method of *pj;oducing a 
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ffironio yc'Jlow (lirrri on (hr ivory- Slri']) ihr ivory for a 
fpw tioiii's in ;i 5 ])ej“ crnt solution of hicliroii' ato of potasli 
Tljrn transfer to a solution of siii^ar of li'afl nn five tinu's its 
weight of distilled watin* till dom* By altri-ing the pro- 
])ortions, oi- by adding a, little lime, all soi ls oh shades can 
hi' got n]> to the deejiest oraiigi' 

Blue. 

Tile favourite blni' was formerly indigo earniine only, 
the ivory being first mordanted with h vdrotdiloric n(‘id. 
Oi' tlie ivory was left overnight in an aeetati' of alumina 
solution of 4 di'g B, and dyi'd ni’.xl day with indigo car- 
mine. These were at one time thi' only known processes 
worth having' for tlii- Amerieaii process with verdigris 
only gives greenish-blue or rather bluish-green shades It 
consists 111 first dyi'ing the ivory artieli's green in a solu- 
tion of vi'i'digris in dilnti' nilrie ai id .ind then eon vertine, 
the green into blui' with a strong solution of eaibonate of 
potash or soda Naturally these eolonis. and also those 
obtaiiK'il with soluble indigo, will bear no eomjiarison with 
those got/ with the aniline blues* 

Till' following dyes soluble in water and spirit have to 
be mentiened methyh'iK' blue, navy blue, peacock lilue 
and benzyl blue Of those soluble in spirit, only the most 
im]iortant. for us are TTumboldt blue, aniline blue, king's 
blue and (lentiana blui'. l^i'ss valuable, and soluble only 
in watei-. are water blue, eapri bhu*. brilliant blue, alkali 
blue. China blue, black blue and many other,^ in(4uding 
the blue benzidines, none of^ which give specially good 
results in ivory-(Jyeing. Many (‘xperinients have shown 
that, decidedly the most fast and bea.utiful colours are got 
with the s])irit -soluble *1111111110 blues. Kayser recommends, 
111 order to secure the greatest possible penetration of tlu' 
dye, tha*' the ivory should undergo a jirelim iiiary treatment 
with a dilpte nitric acid, and should then be thoroughly 
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rilisc'd with ^)h'iily of watci. and, aftci- in tJu' tim* 

tnre, dried, a^id finally i-uhhed with soft llann^I to ”ot- a 
fine polish lJs('d*in this nianiief the a.hove-nanied waUl- 
sohible aniline blues ;u*e also well lixed. Wilii alk;di bftie, 
however, ii, snbset|iu'nt slioi't lix:ii<.' witlf very dilute sul- 
jjhurie aeiil is to be re(‘omnieiHled to briii^ out tlie full * 
lieaut y of the eoloiii 

Viol K’I'S. 

Violets ai\ raK'ly leijuin'd alone, and aie always then 
])rodiie(‘d with tiiieturi' of methyl vioh't. Of this dye* 
thei’e are s(/niaiiy inaiks frmii the ledde.st to tlie blin-st 
that it is liardiv jiossible to lie evm nndei the iK'eessily of 
nsiiii; any otlu'r W'v may mention as a historieal euriosity 
that alkanet used at one time to In us(*d The root was 
mai'cratc'd in aleohol for :\ lon^ tiiiu' and tlu' tiiu’tnie 
was lilti'ri'd. and the ivory sl-s'jx'd in oi painted witli it 
The la'snlt iiii; eolotii n vm v bi'antifnl but. nnfoi tnnately, 
veiy loo'.i', ('i’jx'eially if exposed to thr siiii 

(illKKN. 

• 

Until th(‘ aniliiu' dyes weie <lis(“ovei cd .k'M' was no 
dirc’cl. gri'eii. and tin- eoloiii wa-^ alw.iys i;ot by eombinin:^ 
blue and yellow TJu' only exei'jitn i v as tin- vi'id igi m 
green already di'senbed. Ivory was generally dyi'd blue 
with indigo i*a,rniine, jmt for .1 few minutes in vei y ililule 
tin-salt, and then dyed to .shade in liot deeoetion of tnr- 
nierie or fustic 

The jiresent aniline greens fai surjiass these greens in 
lustre and riehness, iMost ol them dissolve in I'ltln'r water 
or aleohol. Of these we may mention iodine giVeii, methyl 
green, ethyl gri'i’ii and malaeliitv gu'-n fluiiu’a gria'ii 
and oil VI' green are only water-soluble. •! lnn\^'ver, re- 
eomnu'iicl that- only tiiu'turi's should heri' Ix' us('^. 1) tlie 

colour is too bluish ;Rld a little tincture of pierie aeid. 
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Wi^ii tills any tlt'Sin'd yi'lhnv cast can l){> »ivi!n to the 
gi'cc^;. 

I 

Guay. 

Most gray sha(l(‘s arc got like blacks, using; of course, 
only very dilute solutions. Andies reconniKuids the follow- 
ing gray inordant as giving a very line and fast gray, but* 
il looks rather too expensive: Dissolve pyrogalln* acid in 
t.wenty tines its weight of water and stei'p the ivory in 
the solution for about twenty imnutes. Then dry well, 
and put into a .solution of ferrous sul])hate in twenty-five 
times its weight of water The gray can he made lighter 
by using still weaker baths, and strengthnied and made 
mor(‘ bluish bv using thnn more concentrated 

Inst'i'ad of ]>yrogallic acid we can use logwixxl decoction, 
or better, solution of heinolin, and the green vitriol may be 
r(‘plac('d by pyrolignitc of iron of 7 deg. B This gives a 
brighter and more bluish gray, but tlie shade may be 
vaiied at. will by altenng the stringth of the baths. By 
adding fustic the grays can be shack'd with grec'ii. 

The gray anilines are, of courfie, much usc'd, jiartly be- 
cause the processes are so simple, and ])artly bc'caiisc' the 
rc'sults a.re so brillianl. Only two sjiint grays lU'ed be 
mentioned. , nigrosine and aniline grays, although the 
water-soluble^ silver gray is to be recoin monded for a few 
spcx'ial ]iurposes. 

Buown. 

Browns are often r(‘f|Uired on ivory, wlic'tber all over or 
only on parts. Partial dyeing* is best, done with perman- 
ganate, whfoh, lio\^cver, must be usc’d with certain special 
preea.utions. The articles must first bo absolutely fro(' 
from fat, whicif. is best effected by treating them with 
ordinary or with petrol ether. It must bo remembered 
that, the use of either of these invoice's eonsiderable danger 
of and 'should never be carried out in the same room 
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with a naked flame. When Iroe IVojii fal. th(; ivoif .is 
steeped for Aoiii five to llftec'ii miimles m liydioMilorie aeid 
diluted with Weifty-five times its weight, of water *th^ii 
well rinsed and placed in a half per cent, solution of per- 
manganate. of potash Care must he taklm no luidissolvecl 
permanganate is left in the hath The salt dissolves very- 
•slowly, and tlu‘ solution is so dark that undissolved par- 
ticles aic' very apt to escape detection. They will cause 
unlevol and spt'ckled dyeing The solution nui,st he used 
eold, and the time of exposuiv to it, de])ends on the shade' 
wanted, as a inattei* of course. As sexm as the dyeing is 
over, rinse, (fry and polish the' ivory as usual. For special 
and redder hrowns the ivory, after being polished, should 
have a bath of grenadine or fuchsine (a 1 jier (*ent solu- 
tion). According to the* length of slay in'rein the brown 
will be more or h'ss toned with re'd. In using permaiigan- 
atrC it must not bo forgotten that the browns it prmhices 
are highly semsitive to sulphurous acid in any form. Even 
a weak solution of sodium sulphite destro'ys them, and 
makes the article jierfectly white. 

Cutch IS another browp ivoi“y-dye, but is now hardly at 
all used. 

Among; anilines the following (soluble botli in water and 
spirit) may be used . Bismarck brow iikkIi* brown, Berlin 
brown, and also (water-sohd.)le only) fast brown, acid 
brown and nacarat S. 

Designs on Ivoky. 

If it IS a question of making black or coloured designs 
on ivory, it, is best done b}^ etching. Rub G oz. tear mastic 
and 3 oz. asphalt separately t-o fine ^^owder • Then fusi' 

G oz. of wax, and put in the j>owders a little at a time, 
first the mastic and them the asphalt. •’When, a homo- 
geneous mixture has been got by stirring it is pourt'd int,<) 
lukewarm water, and, •while cooling, shaped, with* tin' hand 
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sinks ui‘ pellets. Mnstie is ratliei’ dear and can he 
repla^*(xl by clear colophony, which answers iij,-arly as well. 
, III tins case the best proportions aie lif oz asphalt, 6 oz. 
colc'plioiiy and 'A oz wax. 

This coiiipositioh is painted over tire ivory which is fust 
^A’arnuxl and nmsi show a widl-polishc'd sniface. All along 
the edge of the wax coating make a raistxl bordei* of wax 
so as to make a Idlle bath with a wax bottom, in which 
the design, is drawn, laying bare the parts of the ivory 
D> be etched. The w'ax bath is now filled with concentrated 
sulphuric acid, whicli may bi‘ slightly warmed first to 
hasten matters. The exposed parts of the ivory ari' 
blackeiK'd liy the acid If tlu' design nc'etl not lu' very sliarp, 
wax alone can lx* used without any asphalt, mastic or 
colophony If instead (if sulphuric acid wi‘ us(‘ a. solution 
of nitrati* of silver and afterwaids (>xpos(‘ tiu' ivory to Ihi' 
sun we get a very durable black patt-ein. and with gold 
chloi'id(‘ a pnrph'-red one When tiie etching is linished 
rinse in water and remove the wax with liirpmit me. 

To make' white stripes on a. coloured ground on billiaril 
balls, tfie balls are wrapped in a waxi'd stri]) of (“loth so 
as to protects the ])arts to be whiti' from the dye, and then 
dyed Tlie strip may b(‘ lixed sc'ciirely with thread 
Should the whit,e colour have run into white st^reaks, which 
it IS very a]>t to do, the colour is removcxl by carc'liil scra.j)- 
ing. It must be mentioned that- all colours are mucJi 
faster on unpoli.shed than on polislu'd ivory, so the dyeing 
should be dom* before polishing. The polishing is dom' 
]>y rubbing with soap and Vienna chalk with the bare 
hand In dymng, th(“ ivory must Slot lu' boiled too long, or it 
will crack. As soon'' as it is taken out it should be ([uickly 
cooled by being thrown into cold water. To silver ivory 
it should ,lje ])Ut* into a weak solution of nitrate of silver 
till it is a dark yellow and tlum export'd in wafer to the 
direct rays of tl.ie sun. After about Minx' Jiours the ivory 
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will b(‘ (jUilc black, and wIk'Ii <li i('d and I'libhcd witli, a 
soft loailic'vVill assiiJiH' a. splomlid silvery luslfe. 

Ivory* sliaies wi^li boot' the ])fo|)orty of Ix'ing softened 
by diliiio a(!i(^s. Tins can be nlilised to inonld it. S^iak 
the ivory J'or llu'* *- or four day^ in jntxt niv of 2 oz. of 
iiitrie aeid and 5 oz of vvab'r It \m’.1 then be soft enough' 
•to b(' dented by the fingers The softened ivory is tlu-n 
dyed if desired, and slniperl by being pressc'd into metal 
moulds. When taken theieiiom it is hiiried ly vei'y dry 
eomnion salt when'bv it i (‘covers its forim'r hardness. 
Phostdiorie acid tan also be used foi softening ivory, and 
is used 111 a Solution of I l.‘> sj) gi Laid in ihis the ivory 
partially Iom's its oji.icilv Wiu'n it is soft ('iiough it is 
washed with cold water, and is tlnm restored to its former 
hardness and ojiacitv hy sleeping in lot watcj- 

Hatonniei and Michel of Paris ha\e patented a |)roC('ss 
for lixing si'veial colours .it onc(' on hone, ivory or hoi'n, 
without ;illovving them to run into one anotlu'J-. Meal is 
mad(' into a thin pastt* which is sprc.ad on a sheet of papc'r 
On this again the (‘oloui’s an* plact'd in tin' form of powder 
or thick pasie and tlu'^slu'cl is then ap])lied to tne snr- 
fac(‘ to he dyed, n.itnrally with tlu' coated o' m xt to it. 
To ensure perfect contact a nu'tal plat isapjilied lotiu' bac'k 
of till' jiapei, and tlie vvhoh' m jilaia ’ :n a suitabh' pri'ss. 
The whole arrangi'ment is then brought into a steam 
chamber, or jilaced in boiling wati'i Thi' I'oloiii (hen fixes 
on the surface of the ivory, etc Finally, the jiaper is re- 
moved and dll' dyed surface i'' washed and dined in tJii' 
shadi'. 

Painting and inliud wofk is imitated by C Spatz (Ger- 
man patent No .‘51) m the following •maiine# . Transfers 
ari' laid U])on a sheet of gelatpie and inori' gelatine is then 
]>ouved over tlu’ni, so as to I'liclosi* them.# J he i^f^'sult. W'lll 
have a ditferent a])]H‘arance fioni either ivory in (nitoisi*- 
shell. 
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DVEINO AND STAINING WOOD 

This industry is not yet })raetised on a scale iii 

factories, except in veiy isolated cases. For a long time, 
unfortunately, the art had no si'cure foundations. To make 
the matter clearer 1 may mention that practical men do 
not speak of dyeing at all hut of staining wood, however 
the colour may he pro<liiced, A distinction should he 
drawn between dyeing and staining in the (‘omnion in- 
terests of all concerned, and we shall here lestrict the term 
dyeing to the use of coloured dyes, and the term staining 
to the Vise of colourless liquids which cause thi‘ wood to 
assume particular colours, such as salts, acids, and alkalies. 

Th(‘ art of wood-dyeing consists of imparting tolours to 
cheap home-grown woods which are not natural to them, 
without the application of pigments, and also of bringing 
out and beautifying the various veins and markings in 
the wood. 

The commonest woods selected for dyeing are lime, pear- 
tree, walnut, acacia, elm, horse-chestnut, tlr, fhiie, ash, 
maple, beech and plane. * 

The wood be dyed must be first carefully planed and 
siiKxithed with a file, or with fisliskin, pumiee or glass 
paper, so that nqthiiig luus to be done after dyeing but t.o 
bring out certain parts. Tin* deeper the dye penetrates the 
more dnraVjle the colour. Most of j;lie slnuh's produced 
( 1 ‘ 2 ‘ 2 ) 
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afo very Ij^e to 

.0 bhicld ili(jni lioin tlio ofTfcLs of au-. muj aii<l •diiniii. The 
varmshmg, whicff will l)e niore* fully doscriherl ]at.t?r, Iiup, 
also the aim of increasing tlic h. anlv of Ihc appearance of 
the work. 

The art of varnish-making ronsisis m dissolving by th^ 
aid of heat one or more resins in .. Jiqmd. so that the ri^sins 
unite well with it and with om* anothm-. The solvent used 
must evaporate quickly afUi the varnish has byim a])plied, 
and leave the resin behind as a lianspareiit coat which 
must not crack or (lake off. Few solvents fiiKil all these 
requirements, and. in fae<. tliere ai,- only three sorts of 
varnish, pale oi spirit variiislu's, fat oi oil vainishes, and 
turpentine varnishes. Most v.iinisJu's eonlani turpmitine 
witli the objeet of making tin* resin less brittle. The piv 
paration ot the varmsli mu.st Vroy aceoiding to the nature 
of the body to be vnriiislK'd, such as wood, im'tal. gy|)sum, 
])one, eU’. 

We now return to dyeing Tins is doin' sometimi's 
warm, sometimes cold, aeeording (o the kind of woo<l, and 
to the desired intensity^of colour A (old dyi‘ nevi'r pern'- 
trates a given wo<k1 so deeply as a warm . i e. (‘spi'cially if 
the latter is applied more than onei', or tin* wmod is left, 
a long time immersed in it. ilaei e..v(. uiust br' ll•l'^t(‘d 
individually in tlu' following pages as no gi'iieral rules ari' 
possible. 

Wo now ]>r(x-eed to describe liie lati'sl dyeing processes, 
and shall pass afterwyirds to (lie mori' important s])eeial 
priMiesses* 


Although we have now countless iu^IIkmIs for dyeing 
wood black proposed, yet the eliroim' logwotxl pi -u'css is 
the only one adopted. The welkpolidii'il, wnMifl should lie 
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I'ul/bjd wjili aJum-water as a jm'limiuavy. l.<ogw(HKl alway.s 
lias to 1)0 u.'.od in ooiiiliiiialio'ii wilji a iiiotallio mordant, 

t . ' L . 

wlEoli may bo iron, coppor! oliromiiini, vainuliuni oi- oorinni 

Bl(td\ irith Ijixjwood and Ciuoniv. 

Tlio host, and oasiost black -dyt'in^^ ])roooss is with log- 
wood dooootion or a solution of the oxtiaoi and bicbromat.i' 
of potash. Tho ])otasli salt and tlio logwood ait' not inixod 
but appliod allornatt'ly, anti oaoli coat is allowed to dry 
tborongbly bofon* tho next is ])ut on The lirsi coat is 
usually of logwood. tMii’oniato is soUH'tinios , siibst itutod 
foi' bicbromato but, in my 02)1111011. with loss .suocoss. 

Tbo altornato coats siiccood one aiiotbor till the dosirod 
shade is obtaiiit'd. Ilauboldt rocommt'iids a black dyi' 
winch (‘an bo used without any mordant and will keep jior- 
foctly well. It IS niiiilo by dissolving dl) lb. of logwood 
extract in 12 gallons of boiling walt'r. Ijitormg, and tlii'ii 
adding 2 lb. of yt'Iltiw chromate of potash first dissolved in 
water. It has a fine violot-bliio colour, which soon bt'comos 
a deep black on wood. 

Iiistt'ad of this dye T would 1 t'coliimt'iid as more suitabh' 
th(' well-known indigo siibstitutt' (homolin, a logwood jirt'- 
])ara,t.ion). This dissolvt's in 1 jx'i ct'iit. act'tic acid vjniokly 
and oom])lotoly, and gives a brilliant blue-black do wood 
immediately. 

IJIacl- with Loifwood and Ju>n oi ('O/iprr. 

This IS dyed as above with the excei^tion tha.r an iron 
or cojjper salt is .siibslitutt'd for {he chromium compounds 
The cheapest t^dat'k i^'that with green vitidol, but tliat. with 
nitrato of iron gives distinctly fuller and fiin'r results 
(ifo])per-l)la/ ks, es2*ecially that with coppi'r nitrate, havt' 
always a somewhat gi'ct'nisli hue. 1 will give a reeipt', wliich 
although oVd*, gives a black which is much su})ei‘ior to 
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t.liosc! ])r(xhK‘(3<l by the ik'Vv procossos. J possess ar)ivles 
dyed by iiie^ins of il sixty yefij-s figo wlneli llave a most- 
brilliant apyi'aranec' Tlie woftd is first mordanted 'lin^ 
lukewai 111 solution of ahim for balf an hour, and lo^vrood 
ra,s])in<^s iiavin-: Inani boded with Avater*till the volume of 
t.lie di'eoetion is |■('dlleed by one-iialf, th(‘ eoloiir is ]iainte(f 
over the mordanteil wood. A little iiifli^o earmine with 
the lojjfwood improves tlie eoloui 

riu' first coat givt's a vioiid hue and is fo'llojved liy two 
others, dryitii^ ('aeh time. The wood is finally, when dry 
after the last, logwood coat, painti'd over wdh a solution 
of vc'i'digris* 111 hot vinegai It is finally jiolished with an 
oil(‘d brush Tlu' appearanee is iinjiroved by .subsi'qiient 
varnishing 

A7/0//7/ Jildcls It'll il (I (tils. 

I lu'i-e giv(' another ant ujuated ])roeess wfiieh givi's veiy 
1 ‘xeelleiit. results, as is ]noved by articles dyed by it.. The 
])j’ 0 (‘ess may l)o varied by using eoimiHueial calcined sul- 
phate of lion, 01 by siijislit iitnig for tin' <?.ills oiu' quartei 
of their weight of tannin I give' lu're th oiiginal ri'cipt' 
in fnll^as 1 received it 

Tweirty-five oz. of coarsely <n'uslu ’ i;. !! nut irc' steeped 
ill 100 oz. of Muiter in a glazed vessel. In anotiu'r 18 oz, 
of calcined sulphate of iron and 75 oz. of non filings are 
digested for 24 hours in 25 oz of strong vinegar 

The^vitriol is calcined by placing it in powder on an 
iron plate keyit nearly red hot, and letting it remain till it 
ceases to bubble U}) Tne wood is first painled with the 
iron solution and, wlnii dry. .with the gall ii^fiision, and so 
on alternately three or fou^- tii|ies. One or two coats of 
soot and brandy are next put on. Tlie wooc^ when dry, 
after this is polisln^d with tripoli and a wet rag, and finally 
drictl and polished with a dry cloth 
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Bind' hy Banjcr's Method. 

•A solutjoii of vaiiadic 'and , nitric acid is, mixed with 
aniTfionia. to a clear green solution. The application of 
this to wood first, mordanted with a 2 per cent, solution of 
Vannin givi's a giet'uish-hlack. Vanadate of ammonia giv(*s 
better results on th(' mordanted wwid however. It is used 
as a 2 jier cent, solution. To get deep full shades the tan- 
nin niordaii/ must be applied scviual times In many cases 
a solulion of logwood extract can be atlvaiilageously siib- 
.sti tilted for the tannin. 

JUdck with Pf/roifaUic Acid. 

This black is rather too dear for ordinary use, but the 
black IS very tine and velvety, and if such an one is re- 
(juin'd no better process can be used. It is to be noted 
that, the jiyrogallic acid must not be tmi weak, and that two 
01 ’ three a]>plications of it must follow each painting over 
with iron salt Pyroligiiite of iron gives distinctly the 
best results, but ferrous sulphate will do. 

Aniline fllack hy (Todeffroy's Method. 

Till' us(' of aniline oil or hydrochloride (aniline i^alt) in 
textile dyeing induced Pr. Godeffroy to try it for wood. 
He di.ssolves 100 oz. of the liydrochlonde in 1,500 oz. of 
watrer, adds 2 oz. of copper chloride and paints the wood 
with the hot solution. When dry again it is painted over 
with a 5 per cent, solution of bichromate, and th^ when 
dry is of a beautiful Idack. The co'lour is fast to light 
and remains so. It never turns green, and neither atuds 
nor chlorine a*iTcct it. 

JUhony “ Stain 

Under this name a dye is put. on the piarket made from 
the following recipe : GO az. of logwood extract solution 
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of 0 dog. K aio Tiiixod with 20 oz. of soJutiori of wal .m 
coiioontTatocU carbonate of [lotaKli, and 20 iw.’of tko de- 
canted solutif^n finni 0 oz. y^oii filings and 30 oz. of iiitfie 
acid. To tiiis iiiixturo add 2J. oz of gum -arable and *1110 
same weight of (xnnmoii gluo. The stijjn is then ready 
foi' use, and is said 1o givi* (‘xcoliert results. 

It only remains now to sp- ak of the coal-tar dyes, but we 
can lefer the readei* t,o our previous description of their 
action on wood. Only those soluble in water ave used for 
that ni.iteiiaJ, and they can be employed clu;aply and 
effectively. 


Guay. 


Till vc'ry rcct'iilly these were got with* a stain and a 
dye combined, but. now gray or blark aniline dye solutions 
of suitable concmit ration are largely used. By varying the 
nature and the ingredients according to the wood all sorts 
The following table gives tlie 


of shade's can be obtained, 
chief examples 

Reddisti pale grav, oji maple « 

Mouse gray, on a<Micia 
Mouse grnV, on apple . 

Mouse gra^, on pear 
Mouse gray, on birdi . 

Dark niedium gray, on oak , 
Pearl gray, on oak 
Pcarl gra^, on alder 
Pearl gray, cherry 
Pearl gray, on lime 
Pearl gray, on elm 


, Clfirome alum, 10 de^,. B., or ferrous 
.sulphate solo ‘.on. 

. Biehronmto solution. 

. Solulion .f iron pyrolignito. 

, Solution ol '.roll pyrolignite, 

. P'hrome alum .solution. 

. Copper nitrate solution. 

, Chromic acid .solution. 

. Solution of foirous sulphate. 

, Solution of ferrous sulphate. 

, Acidulated solution of bichromate. 

. Acidulated iolution ^)f bicliromate. 

gc^ wiU» any l)a.sie gray oi’ blue 


Brighter grays ai-e ea.sdy 

aniline. The first coat is applied warm, •but always very 
dilute. After drying apply a 10 per cent, solutiim of tartar 
emetic, which will nufkc the colour much Saster. 
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j]^i"iys can, of coiii’so, be obiained with logwood and 
niotallic iii*,)rdants as for black, adding alsj>, if desired, 
tiiniiin and pyrogallic acid Vcgctalib' iiiattcrs containing 
tannin can be nsed instead of tannin itself, for instance 
acorn-galls, gall ntits, sninacli or divi-divi All t.bat lias to 
031' rcnicnibercd is that dye and mordant must invariably 
be ap})lied separately, drying after every coat Only in*’ 
tins way can handsome fast colours lx* obtained 

T eoncliYlt' with an old recipe for grav on wood ■ Ois 
solve 6 oz. alum and 25 oz of b'rrons siil])hat.e in 100 oz 
of boiling water. Stir in a little tincture of galls, and ajiply 
with a brush. 

One of the most ini])ortant colours for wood is a fine 
fast' brown We will la'gin with somi’ recijies, which, if 
old. nevertlu'less givi' ('xccllent ri'sults. 


Biiow N. 

Quicklime is slaked with uriiie, and the woiwl is ])aiiitt'd 
over with tin* mix! are The wmofl is then waslual with 
tanners w'aste li(.(Uor It tlu'ii Ixtoiik'S green lioth jiro- 
cesses are repeated till the colour change's to brown Tlu' 
alkaline' solution can be re-placed by one of caustie- soela, 
and the tanne'j-s* waste by a solution eif tannin. 

Another iiietliexl is to mordant with alum and fe-rrous 
sulphate, and dye in logw-ood. 

A third method is to boil elry green vvaliint-husks with 
alum, and paint wood w'lth the- dee-oction. Moultly roots 
of the* tree can be list'd instead of the husks, '/lie- husks, 
however, answuir bet ten-, but tliT-y slmuld lx- gathe-rexl in 
the autumn uind lefi in heaps for at h'ast t wo months to 
meiiild. They are' then crush<,'d and boiled with twice tlie-ir 
weight of, w'atef# and a little alum. This li((uit] gives a 
splendid and very cheap bmwn. The' roeits are stamped 
and boiled^ in same way. 
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Brovju irith Jiiamarck Uroivii. 

Dyoiiig with tIfiK atxl other Vasic anilines is per,Vel,ly 
sinjpks {iiiH consisis sini})ly*iii ap])lvini^ a wai'rn 
ill water. ^If it is desir(‘d to o^'t liiu' clea* sliadi's it' is very 
iiiiieh Letter to apply a weak dy(> .olution sevi'ral times, 
•tlian to try to use a stroji^i'r dye with a siuo|(’ apjilieation 
Let each eoat di‘y lietoie the next !'> laid on 

Jlro'Wn> irUh Pei 

Hrowns i^ot on wood with perniani^anate ol jiotasli are 
of no special lieaiit), Init they are vi'ry eheaj) and fairly 
fast. Here a.^ain it is (‘sseiitial not to work witli too eon- 
eentratcil a solid ion Tins, esp(‘eially if hot, destroys the 
brushes, and will never ijive level colour^ 

Tlu‘ follownii^ table givi's the biowns i;ot on the various 
woods witli till' dyes and slams indicated 

Kodclish palo brown on wlnU' 

boerli Nitrif itcid and ) times its winght 

of water. 

Hoddisli laedium brown on \fbit(! 

bi'Oeli Solution (•{ eaiboi .d'O of potasli. 

Hoddisli dark brown on white 

beeeli • Solutioi. >i ' broinie aeid. 

Yellowish jftilo brown on elm . Nitric acid <iiid 4 time,, its weight 

of water 

Yellowisli pale brown on ]iiiic Nitric acid and I tinie.s its weight 

of water. 

Y'cllowisli pal(5 brow'll on maple . Nitric ac-id and 4 tunes its weight 

of water. 

Dark brown on maple , . Solution of chromic, acid. 

Palo brown on maple . . . Solution of |aibonate of potusli. 

Full yellowish -brown on cherry . Solution of cutcb anS bichromate. 
Full brown on cherry . • iobitiim of jiotassium ferroeyanide 

and acetatJof magnesia. 

Full reddish- brown on ash . . Solution of ciitch and bich'>*omat(‘. 

Medium brown on alder , , . Solution of chrome afu-fti. 

9 
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Mecitum brown on maple . . Hydrochloric acid. 

Medium brown on acacia . . Solution of carbonate of potash. 

Yelloy'ish medium brown on ^ < 

^ apple Splutioii of potassjum forrocyanido 

< and acetate of magnesia. 

( 

f) In combination with alizarine red, yellow or brown, 
using a copper or chrome mordant, many bi’owns can be* 
got which have the advantage oif being more or less fast 
to all external influences. 

A remarkable mahogany dye is said by Schmidt to con- 
sist of aloes and hydrochlonc acid. Mr. Schmidt, how- 
ever, has evidently nia8e a mistake; he 'must mean 
nitric acid, for the former acid gives no red fumes with 
aloes. If we boil aloes with six times its weight of nitric 
acid of 3() deg.’ B. red fumes arc evolvcjd, and when they 
have passed off, w'hich soon ha.ppens, the dyc' is ready, and 
is applied to the wmxl aft-er dilution with three times its 
weight of soft water. This dye has the advantage that the 
colour darkens after application and also (he drawback 
that the nitric aedd attacks the wood and pix'vents the 
subseqifent polish from lasting. 

If the acidity were the only fault of this dye it would 
be possible to avoid it by nearly neutralising, best with 
chalk. 

According to the same author the following brown 
“ stain ” is used in imitating antique wokkI : 2 lb. of coffee 
substitute (from the residues of sugar manufacture), which 
has a shiny fracture, are boiled in from 6 to 8 lb. of water, 
and articles carved out of Indian walnut wtmd a/b painted 
with it, or with a mixture of soc/,. and five times its weight 
of very dilute spirit. In this way a very ancient appear- 
ance is imparted to the carvings. 

Wo now give iy>me recipes due to Leo of Benstcin, and 
given by him to the trades' unions of Hesse. They may be 
of interest* ahd value to many of oui; readers. 
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Pale Wa-hmt Dye. 

Dissolve ^erm;iiiganat,e of peU^ash in thirty tini^s its 
weight of water, and paint* th(‘ wood twice with the 
tion. After five minutes wash wiih wnter, dry, oil and 
polish, 'fhe solution should lie fiesh. Cost— 21, d. per^ 
sq. yard. 

Dark WaJiiat or Paltstualer. 

The same solution is used, hut aftm* the washing the 
dark veins are brought out by painting witli pyrol ignite of 
iron. Dry, ^nl and ])olish as before Same cost 

Dark Makoyany. • 

Digest 3 oz chop|)ed alkanet, (i o/. pow'lereil aloes and 
G oz. })<)wdere<] dragfui s blood toi' lliree or tour tlays in 
]()() oz of 95 per '■•eiil spirit in a closed llask, in a warm 
place, shaking frequently Mordant the wood with nitric 
acid, dry, and apply one or more coats of the tinctiiri' till 
the desired colour is attained. Then dry, oil and polish. 
This recijie is also suitable tor lloors 


Pale Mahoaaiuf 

As abiTve, but applying one coat o. i\ A skilled liand 
can imitate the veining of the geuiiim' woo<l liy means of 
a brush filled with pyrolignite of iron. Tins, too, is suitable 
for floors, and costs 2J,d per sq yard 

These preiiarations can be bought remly-maele mixed 
with oil, 

Violet. 

Violets arc at the present i^lay.^prwlMced almost exclm 
sively with coal-tar dyes. According 1^ circumstances 
alizarine rod or mctlijl violet is nsral, but. (.be demand for 
violotrdyed wood is v.ry small. We here give throe old 
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rerijScs foj* violot.-clyi'iiig wliicli can often be ^iielopted on 
wood with The most excellent results 

f t 

, ^Dissolve litmus in Avnt/i- and paint the wpixt witli tlie 
filtered solution. If the colour comes out too dark give a 
second coat withba weaker solution. When thu colour is 
^’riglit di-y and jiolish. 

Anothei’ process is to make a der-’oetion of IT) oz. of red-* 
wofxl and oz of logwood adding 8 oz of acetate of 
a him Ilia. , 

A third process is to dyi* the wood red, dry it, and then 
paint with solution of indigo. Or the wood may be iirst 
dyed blue and then paint.i'd over with a. led dye 

A full violet IS prepared by mixing indigo snhstitule with 
carmini' red (oxidisi'd redwood extract) in various propor- 
tions. For example, 3 oz indigo suhslitiiti' and ll oz. of 
the rod in 50 oz. of water acidulated with 1 oz of acetic 
acid give very lieaiitifnl vioh't shades, which can be made 
even more brilliant witb I to 2 pi'r cent, of metliyl violet 
(on till' com bull'd weights of the carmine and indigo 
substitute). 

t 

S(iif>riir(iiich\ Violet. 

Paint the wood with, or immerse it in. a solfition of 
2 oz tree oil and 2 oz. calcined soda in a pint pf boiling 
water, Wlien the wood is dry paint it over with solution 
of fuchsine, or belter, with solution of methyl violet in 
twenty-live times its weight of sjiirit. l*arma or Vict^iria 
violet will do as well. Tlie shade may be varit^l .at plea- 
sure with tinctures of different^ strengths, and t he colour 
is equalled in brilliancy by haj'dly any other woixl-dye. 

Vull fiolein. 

rile lively and rich violets are ipit as a rule great, 
favourites, especially for furniture. Finer and duller shades 
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can l)c i^ol^willi alizarine or l)cnzo|)nr|)ni me. Alizarine •red 
and aeetale^ol' alumina on ])ear i^ivi' a dull reddisli^violel . 
while till' sa^ne iTye vutli sylph.Tte of eojijn'r i^ives a. 
sliade on hireh Mi'dium suhdin'd violet on Inreli is* ^ol 
with beiKopurjuirmi' solution of i dco. 


Duuk. 

Ileie as with violets tlie anilini's .ire last fiiaking the 
n.ataual dyes obsolete Water-solulile fast blue is lai’gely 
used with a tannin mordant. Very brilliant staring jiale 
blues are got with spirit, -soluble' wati'r bliii', Lyons blue. 
hh'H III uni r< and hglit hlui' Thesi'^ dyi's, however, only 
answer foJ‘ white wood and foi special pnijavses 

liogwood extract is now hardly evei used foi dyeing 
wood blue The following rei-ipe onei' mueli iisi'd is now 
] ) r a,e t,i e a 1 1 y a ban d< m ed . 

Hoil litmus with sixtei'ii times its weight of lime-water 
for h.'ilf an hour, and apply si'Vi'ral coats of tue solution to 
till' wood 


SI iilunu (Ud'li's III III'. 

IVlor^ant. first, with solulio’! oi acetate oi alunima oi 
1 d('g. This IS juejiared by miA-ng a solution ol '2 oz 

of lead acetate in lifti'en times its wa'ight, of water with 
one of 8 oz of iron-free alum in 10 oz of walir, and adding 
a pinch of soda crystals When the mixture has cleared, 
decant fi'oiii the precipit.ate of lead sulphat.e and dilute 
with wuiter to I deg B. The mordaiiled w'ood is then 
dyed a, lieautiful blue by*a solution of mdigo carmine, of 
strength pro]iortionate to thc' shade desired. 

Blue alizarines, although terWa.st, to Ijghl, are difficult 
to use, and are hence ratliei neglected *1 ndigo* .subsl itutw 
gives a reddish-bliie. 
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Eed. 

, Most reds, especially foi* furniture, aiT desired in dull 
subduu’d sliades, but some are wanted briglit and lively. 
Tn the second ease' tlio aniline-reds are mostly ust'd as they 
Alone will give really rich sbiwles. For bright pale reds 
the wo(k1 must be first bleached. T)iis is done with bleach- 
ing powder and a little soda, a.nd the wood must be as pale 
as possible yial.urally. To remove the last traces of bleach 
from the whitened wood, rinse* tht>roughly se'veral times, 
and then apply a solution of antiehlor. Some old recipes 
which follow are to my knowledge si ill largely iulopted. 

Red on. Wood. 

First mordant for a few hours in a solulion of alum in 
thirty timers its weight of wa-ler. Then slee'j) to shade in 
decoction of redwood. The colour can be made somewhat, 
darker with a little saffron. If the decoction is made with 
vinegar instead of water, the re<l conies on! much wiu’iner, 
especially on soft wood. It makes the colour much faster 
if a little isinglass solution is added to Ihe redwocnl de- 
coction. In that, case, however, tlie dyi* must lie apjilied 
warm to warm wikkI. 


Second ReeijU’. 

Dissolve* dragon’s bloexl in vinegar or spirit, and paint 
on the mordanted wckxI till the colour is a,s wished. 

Third Recipe. 

This is a strange enough recijie, Init is said to give* 
very good res'alts. I'lie chief part in the ])rocess is playe'd 
by hippuric acid. t » 

, Place a »!iampei* full of horse-dung over a taib to receive 
the drippings from it. The moisture, and the fermenta- 
tion of the dung must, be promoted 'by watering it witli 
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horse-stale.^ The liquid collected will in one or two ccftts 
give a very rjurablo colour to wmid. 

It ha-s beey discovered tljat tliis process d<X‘s not ansvfer* 
equally well with all woods. The differenec has 'Aeon 
ascribed to differences in t,he porohd-y of*tlie wood. It has 
also been asserted that it answei's belt.ei’ on wood grown irf 
damp plac('s than that*gro rn on heights and in very dry 
soils. The process dyes some woods purple-red and some 
pink-red. Veiny fir for example reemves a marbled, wavy 
colouring. Old wood, too, assumes a different tint from 
freshly cut^stnff, so that experience is necessary in using 
the method. 

lied on }Yood. 

Take 12 oz. of coarse Pernambuco wciod sawdust and 
cover coinphdely in a wide-moul bed vessel with spirit. 
Warm gently for forty-eight, hours, and tiit.i'r the tincture. 
The ri'sidnal sawdust is treated for another forty-eight 
hours with waiin water. The two solutions an' mixed and 
ajiplied to the wood. 

Deep Cochineal Tied {Htubenrau •'). 

Tloil^4 oz. of powdered cochineal in .‘12 oz. of water for 
three hours, and paint the wood witi» Use dei'oeUon Wlu'n 
dry, give a coat of dilute tin-salt containing a little tartaric 
acid. The best proport ions are 4 oz of tin salt and 2 oz. 
of^tai’taric acid in 64 oz. of wuater. If the cochineal is 
boiled in a decoction of quercitron bark in sixteen times 
its weiglTt of water instead of in water, the use of the 
tin-salt enables all shades from yellow^ and orange to a 
deep acarlet.-red to be prcxluced. 

Mon lev a Pink. 

Place maple in *a solution of iodide of ,}iotassiiim in 
twelve times its wi'itjht, of water for a few hours and then 
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stcop in a solution of subliiiialo of mercury in 40 tim(;s its 
weight of whter. A very (ine pink is the result. 

♦We now eonie to niodelii I’ed-dyeing, u ' . to the use of 
ani’rtne dyes. For light rich reds and pinks tlie various 
marks of brilliant* croeeiiie are decidedly our most useful 
'Colours. 

Benzopurpuriiie, too, gives on ^vlnte wood very giKid * 
results, but not on all wikkIs. Koi‘ example, it gives a 
beautiful paik in alder, but. on asli, cherry or elm it gives 
a briek-red. The following are some other examples of 
the effeets of benzopurpurine - 

On pink a ilirty mlclish-lirown. 

On nmplc' a dirty reddisli-brovvu. 

On lime a dirtv ivddisli-liniwn. 

On oak a tlirM pink brown. 

On acacia a dirty l•(;ddlsll-l)rown. 

The alizarines are also much usi'd for dyeing wood, and 
have the advantage of being veiv fast to light. F’or light 
shades the wood should be first treated with a 71 per eimt 
solution^ of Turkey red oil and then dyt'd with a 10 to 20 
per cent, solution of alizariiu' rc'fl The' following table' 
shows the effeet of dilferc'iit mordants on tlu' colour got- 
with alizaniu' led 

Acetate of alumina gives brownish -red. 

Alum gives browuisb-red. 

Cliroine salts and chronic alum give hrownor red. 

Iron salts and iron alum give violet. 

Tm-salt gives rieh scarb't 

Nitrate of tin gives yellowishd'i’own. 

rerchloride olj’iii gives yellowish-hrown. 

Bichromate and snlphuric acid gi\c reddish-violet. 

We mm^t rejieat here that aniline dyes must iievi'r bi' 
used too strong or the colour will nevej’ be clear ami pure. 
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Yuiii^ow. 

Hero, as usual, wo ^ivo the ol(f i‘eei])es lirst 


Iivcipc 'irilli T>nnu‘rfc. 

The wood is iirst numiiuited Jt i a few hours in ahliu 
clissolv('d in thirty tnt^es its weiylit of wat.'r, and then 
painted ovc'r with turnu n<- deeoelioii Wluni tlu* shade 
is reaelied, the woo<l is placed hu sonic lioiirs iif cold water 
and tlieu dried. Fiisiie i^ives too dark and duty a yellow. 
It IS better.lo u.si' tineture of turuu'rie than tlu' decoction. 

A solution oi aiinatto in waini sjunt also j^ives a Ix'auti- 
ful yellow. 


I Jlvitiihlul Yt'Uotr inlh SulfroH. 

Digest' ,) o/ of liiH'-cnt saffron in ‘Jo oy. of Do pc'r cent 
spirit lor an hour 'vilh occasional shaking Then add 
about lOf) oz more of the spirit, and In'al. Hie digi'sting 
vesst'l in warm water Witii the tincture two coats are 
applu'fl (o ilu' wood, and givi' it a vc'rv biMiil ifni* golden- 
yellow c«)lour whicli can be ileepened b\ tuiluj’ ajijdica- 

tions W'Ihmi dry aftm- dyeing, Hk* wood i^ s».ak('d in 

glue-waV’f, .'igaiii drierl, and lin.tlly oolislu'd tn varnished. 

Yclloir intl/i PrisKiii f!(‘inc>>. 

Thes(' giv(' a. bright lively yellow The berries are 
ci'ushed and boiled for aliont half an hour iii weak solu- 
tion of altiiii. The solution is lilteied, and ]iaiut(‘d on the 

wood. It may Ik* kept *for use in weIl-(‘orked bottles, 

shaking well before application This dyi' ^ni be mixed 
with th(‘ saffron solution nl•’nt !*4|ie<l abo\<' for gel tang a 
deep('r yidlow. 
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(ra/nihotjc. 

9.'his should never be used fc^ toys, for it is one of the 
nios%. poisonous substances in its efTeets on the animal 
organism. 


Chroma* Ydloir. 

* 

This can be produced cheaply and easily, b}^ applying 
a solution <of bichromale to the w<K>d with a brush or 
sponge. Cdirome compounds, however, must not be used 
on oak or walnut or other woods rich in tannin. 

Yellow with Pkric AcuL 

A beautiful and very pure yellow is got. with picric acid 
either in alcoholic or in aqueous solution. In either case 
it is simply applied warm with a brush. Otlu'r anilines 
are used in the same way. es|H'c,ially acid yidlow, fast 
yellow and Victoi ia yellow. 


Yellow Stainlmj with. Nitric Acid. 


One of the ch(*api*st, and fastest yellows is obtaineil 
by the use of this acid, but it will not do for every kind 
of woo<]. We give some examples. The acid giw''s 


On wliite beech 
On elm 
On pine . 

On maple . 

On acacia . 


a reddish-yellow, 
a pale medium vcllow. 
a brownish medium yellow, 
a brownish medium yellow.* 
a bright medium yellow. 


Nitro-alizarine yellow, too, gil'es a yellow vi'ry fast to 
light. We new conflude with green. 


Green. 

Most greeps are now pnxluced excUisively with aniline 
dyes. We oegin as usual with the older recipes. 
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Mired (rracn. 

It is well tnov^fn tliat all^sliat'/es of greeo eau be got by 
mixing blues and yellows in vai lous ])i-o|)oi tioiis. Wny 
rieli greevs are got, for example, wnli nfrligo eanmiie and 
picric acid, but unfortunately they are raXlun' loos(' Uf 
‘light. 

(rnuni with ArrUUe <>/ ('ojijwi. 

A very pleasing but poisottous green is got on wooil by 
fixing a solution of vt'rdigris in aet'lic acid wiili a sliar]) 
alkaline lye! Dissolvt' separately, each m 7tl oz of hot 
water, 25 oz. of sulphatiO of copper, and 30 oz of sugar of 
letwl. Then mix ami filter, or decant the (‘leaf lii|Uid 
after settling The pnnpitate of lead sulphalt' is thrown 
away. Tito lujuid is nst'd as abovt' iiiieelt'd 

Another j!ecijw. 

Rub up powdered v'ei digits with stumg viiu'gar. adding 
little by litile green sulphati' of iron Then boil lln' 
whole in water for half ^in hour. TIumi paint 1 lu' wood to 
sh.'ulo witii the s(dution 

(rfren with A > Hi; ev. 

The following anilini’ gri'cns are ust 1 without any nior- 
dani : iodine gretui, brilliant given, nialachit.i* gri'en, acid 
green and (hiinea gremi The last, howi'ver is oftmi fixed 
witli alum. 


«»XITT. 

IMITATION WOODS. 

We have already described the production -of special' 
colours. We proceed now to describe more, chisel y t-lie 
processes* for iinitatifig various wotxls. 
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\V(' niiisi lirst roiisidor 1/be reseaicbes of Dr. Heigeis, 
who was ibe lirst to deserjbe tiie use of alizjirine for the 
prrpose, and to introduce it to jmicticnl use. Wo give 
liis more important recipes. 

The alizarine solution is made by diluting ccmmereial 
rilizarino red paste (20 per cent, of alizarine) witli twenty 
times its weight of water, and grulually stirring in am-' 
monia till the liquid smells strongly of il This ammoniacal 
lujuor cost s about Ihl ]K'r (piai ( 

1. Two applications of it on dried wood give - 

Wiili pmc yellow isli-l»i own, 

With maple . . ... i’(>c](lisli-lir()\vu, 

With oak yi'llowish-hrewn, 

at a cost of 1 .Id. per so yard 

2. J)issolve crystallisi'd chloride of barium in 100 times 
its weight of hot water, and use as a mordant belori' a])|ily' 
iiig the alizarine Wt' then get - 

On pine a hrown, 

On oak a hrown, 

On iiiaplo . a ilaik hrown, 

at' a cost of l',’d ])er s(| yard. The mordant costs Id. a 
gallon. 

3. A mordant of chloride of calcium of tlu' same strength 
as the barium solution c<ists the sam(\ and givc's with the 
alizarine 

On pine a hrow'ii (like hunit Sienna), 

On oak a reddish-briiwn, 

On maple .... a dark lirowii. 

at a cost of 1 ‘Jd. per sq. yard 

4. A mordant of 2 per cent, sulphate' of magnesia costs 
Id. a gallon, and givc's ■ 

On pine dark hrenvn, 

On oak dark hrown, 

On maple ...... dark violet-brown, 

at a cost of l^hl. per sq. yard. 





Jl *J:X 


T}k‘S(' fo^ir rtu'ipt's hit spucially <^o(k] for iinilatiiig^ yld 
oak. 

0 . A iiioidant ^)f IJ jk'P cont Solution of alum cosiK 1^(1. 
a gallon, and gi\os— 


On pmT' . ... 

. " . deep red, 

On inapl(' 

doe]) rod, 

On I'lin 

dark red. 

On uak 

Mood red, 

at a cos! (jf 1 pi por s<| yar<l 


A '2X) ])or (‘('lit. solid ion of su 

Iphate of alumina is bid-ter 

tliaii tli(' alum, and barely di'aivr 

(i A mordaid of ‘I per cenl 

solid ion of chrome alum 

eosts .‘)d. ])ei gallon, and gives 


On olin 

teddisli-lirow n. 

On maple . 

1 eddish -hrown, 

On pine 

redd)''h-violi!t, 

On oak 

1 lavana brown, 

at a cost of 1 pi pei- -<jnare yaid 

7. A moj'daidi of ‘J.'. ])ei- eeid solid ion of sulphali' of 

niangaiiesi' costs lid, jier gallon, and givc's 

• 

On pine ... 

( 1 , 0 K oifi, brown. 

On ('Ini 

dark vioh .-brown. 

On 1 %‘iple . . . 

dark vnUei brown. 

On oal»' . . . . 

lai k walm.'i bi i)vm, 

at a cost of ‘J^d per sij yard 


8. A mordant of 1 (i poi’ cenl. feme chloride costs Id a 

gaHoii, and gives 


C)n elnT 

\(dlow)sh-blae.k, 

On nak . . . • ' • 

vellowisb-bl.'u k, 

On pine 

d»rlv yolb^i.sh-browD, 

On ma])le 

a smoko brown, 

at a cost- of 1 pi ])er sq. yard. 


9. A mordaid of 2 per cent 

solution of crystals ot green 

vitriol cysts Id. a giillon. and 

gives - 
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Cupiiie reddish -black, 

Ou elm reddish-black, 

Op maple* reddish-black. 

On oak . . . . . blrck, 

at a cost of pt‘i‘ sq. yard. 

10. A mordant of 2J, per cent, solution of crystallised 
cobalt sulpliate costs 3s. per gallon, and gives — 

On elm dark brown. 

On nak dark walnut-brown, 

On pine lilac, 

On maple amethyst, 

at a cost of 5(1. per sq. yai*d. 

11. A mordant of 21 per cent solution of crystallised 
nickel sulphate costs lOd. per gallon, and gives — 

On pin(' lilac, 

On maple .... . lilac, 

On oak . ... dark roddiKh-hrown, 

On elm dark reddish-violet, 

at a cost of 2|d. jier scj. yard. 

12. A mordant of 21 per cent solution of crystallised 
zinc sulphate costs 2.UI. per gallon, and gives — 

On pine dark che.rry-red, 

On elm dark clierry-rod. 

On maple . . ... dark ehorry-rod»' 

On oak dark reddish-b, own, 

at a cost of 2d. jier s(j. yard. 

13. A mordant of 2?, per cent, solution of crystallised 
cadmium sulphate costs 2s. per gallon, and gives — 

On pine reddish coffee-brown. 

On oak ... .5 coffee-brown. 

On rnaide . . i . . . rcddish-coffee-brown, 

On elm ' coffee-brown, 

at a cost of 4}d. 'ner sq. yard. 

14. A mordant of 3i per cent, solution of crystallised 
lead acetate fjosts 3?)d. per gallon, and .gives — 
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On pine 
On elm • . 
On maple « 
On oak , 


reddish -violet, i 
reddish-violet, 
reddish-violet ^ 
Bordeaux violet, ** 


at a cost of 2d per sq. yard. 

15. A ‘mordant of 2.9 per cent, solution of crystallised 
sublimate ctwts 9d. per gallon, and "Ives — 


On pine 
On maple 
On elm 
On oak 


reddish-brown, 

reddish-brown, 

brown; 

coffoc-browii, 


at a cost of^2J,(l. per sq. yard 

IG. A mordant of 2 per cent, solution 
costs 2d. per gallon, and gives ^ 

* On pine 

On elm 

On oak 

On maple 


of copper sulphate 

r^'ddish-violet, 
reddish-violet, 
brownish- violet, 
cherry-red, 


at a cost of 2d. per sq. yard. 

17.* A mordant of 2 per cent, solution of crystallised tin- 
salt and enough hydrochloric jicid to make the liquid clear 
costs ‘6U\. per gallon, an^l gives— 


On pine . 
On elm . 
On ooK 
On ina^ile 


the appearance of Pcrnanihueo wood, 
l>rown, 

reddish-brown, 

wine-red. 


at a cost of 2d. ])er scj. yard. 

18. A mordant of 2 per cent, solution 
costs 4d. per gallon, and gives 

On pin? . . . • • • * 

On maple 

On oak 

On elm 


of tartar emetic 

orange-red, 
orange-red, 
cc^ec-brown, 
dark brown. 


at a cost of 2]d. per sq. yarn. 

19. A mordant of U per ••ent. solution of nitrate ol 
bisrautli Jind onouglf.m’tric acid to make _the“ljquid clear 
costs Is. 6d. per gallon, and gives— 
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* > , 

(7n pine rcfldish -brown, 

On elm dark br'cjwn, 

Oif oak ^dark «nt-brown, 

" ^ On niaj)le . . darkfolierry-red, 

ill a eost of 4d. ]>• r s(|. yaid. , 

r Tho last 11)1*00 inordaiils roqiiiro tho ajiplioalioii of am- 
monia to Iho wood aftm* ilio alizanno or tho froo aoid 
prosout wdl pi‘ov(‘nt tlu' dovolopiniMit of tiu' colour 

Tho pro<*^oss with all tlioso iiinotooii moi'dants is to apply 
tho motiillio salt with a brush, hot, and to lot tho wood 
dry hoforo tho alizariiii' is a]ipliod If tho colour is not 
slroiii^ oiiougli both applications iiri* repeal od iii tho saiiio 
Older. If this IS not observed, or tho mti'iiiiodiato dryin^^s 
are omitted, or tho Various solutions are used too sti'on.;;, 
tho colour will l)i> strisaky and wanting iii uniformity. 

Bosuh's id! those recipes Dr. Bm^or has Iriod form- 
cyanide of potassium with many oth(‘r metallic salts, aiul 
thoroliy got very successful results U])on wood Some of 
those ai’e given below as exampli's, and show those which 
can 1)0 roconimendtd for piiicticai use. 

1. A niordant ol ().8 per cent solution of sulphate of 
mauganoRc gives on pine, uiiiple or oak a light drab. 

2. A mordant of 0.5 per cent, solution of c.rystallisid 
ferrous sul])hate gives 

On pine dark blue. 

On oak bluisli-blaek. 

On elm indigo-blue, 

3 A mordant of b.h jier cent, solution of crystallised 
cohalt sulphate gives a light vir'et-hrovMi on maple, pine 
or oak. , ' 

It will be of (!Ven greater interest to give the following 
table of the* actioi^ of most mordants with the natural dyes. 
This table is taken from Andes, and is of the greatest im- 
portance focWcry wood-dyi'i*. 
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The cxporjnionts arc iiia^lo by propann^' a, (.oiiccntratcd 
solijiicyi or decoction of tUe^ dye in water. ^ TliV); is painted 
on to slips of wood about (i by 4 in., on both sides. When 
dry the slips are labelled. The mordants are prepared in 
sHutions of thrive streiii^ths, and painted over the slips, 
each of which has then the name and strengl.h of the mor- 
dant used placed on the label where *is already the name of 
the dye. 

A patent 'which was taken out by a man named Thimm, 
and has now expiri'd, protects a process in which wood was 
first painted over with solutions of metallic salts by means 
of a brush, dried completely, and then exposed in closi'd 
chambers to the action of gases such as ammonia, sulphur- 
etted hydrogen, etc. In this way with the latter gas we 
get the following colours: - - 

With InHiTiiith mirat(‘ 

Witli cadmium sulphate 
Witli tin chloride 
Witli lead acetate 
With chromic acid 
With antimony salts . 

The expense of the process is said to he very slight, 
but the principle is a wrong one, just a,s it is in textile- 
dyeing, and prevmits all possibility of uniformity. For 
this reason Thimm's process was a failure. 

It will also he of great interest t-o record how tlu' different 
woods colour with the various dyes, and we give the follow- 
ing examples : — 

Redwood decoction, prepared by boiling tlie wcfiid for an 
hour with twenty times its weigVit of water, gave - 

(ft) With /3ak, piano and red beech . . a ripe cherry colour. 

(fo) With maple, lime and whit. bocLh . . an old inabogany colour, 
'«(.'?) With walnut wool a red niahogauy colour. 

If these w^Kids are soaked in a deco ti on of madder con- 
taining 20 per cent, of alizarine, they all take a uniform 


Msllow. 

goldcm >cllow. 
iron-brown, 
gri'cn. 
rod. 



IMfTATlON VVOf>l)S. 


147 


I’lR'stiint-U'ovvn, wIjk'Ij tnil lu-st .m ;ui(l wkitL' 

beoch. 

Soaked witli luriiieric extract they become a pale yellow^ 
wliicli is very Ix'aiitifiil on plane and red l)eech, and best, 
of all* on maple v liich thus l)ecomt‘s lihe Amc'ncaii sati% 
wood. 


Wiili aqueous solntjftn of 

Willi ]^()])lar 
With ucacia 
With will mil 

With jH'iii .... 
With che.stmit 


gaml'oi:.!’ we gid,- 
a vva\ yellow. 

a hi, strolls dark hMiioii-yonow. 
a liRtrou,- Itrow n 
a tine lustrous hrowti 
an old inahogain colour. 


Extract of satTuni j^nves dark yell(^|^v on ash and chestr 
ntii, and a darker, moi’i' brownish-yelloAv on peai* and 
walnut. 

All the woods ace polished before dyeing, and also dried 
fm‘ forty-eight houis at. 10 deg (’ to opmi the pores and 
evaporate the sap. An old boiler is oftim usial as a. drying- 
c.hamlier, and aft.erwauls as a dyeing-vat in which the wood 
is soaked till tlie dye has peiietrati'd about- half am inch. 

We now return to the imitations of vaidous wocxls. 
These need only be sjioken of brielly, fo*-, as Jlauholdt 
very jit^stly says, it is not meridy necess,,ry to imitate 
colour ai]^d texture, but also Height and olln'r jihysical 
properties, lienee it is futile to givi niMcesses foi making 
fir or ]>ine imitate a heavy wo<k1 as it is too light and has 
also a betraying texture which cannot be i-oiui'aled. The 
chief requisite for the imitator is a skilful hand for u^ing 
the l.)rush,*and tlu' art caujiot be learned from books, lint 
by practice alone. 


Mahociany iairiwi’iON. 

Tim other wood projierly chosen is well polished ami 
stained with dilute nkric acid. It is fiindy vai%shed with 
properly tinted shellac varnish. 
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D\KK WAIi^^lTT hUTATTON.# 

F('r tills a mil too roiu-oiitiaU'd solution of pcrnian- 
t^anato of jiotash is'tlio liost 


Oak Imitation. 

Fir.st apply an oil ground with pale oelire and a little 
wlutedead. Apply two eoats of this, the seeoml only when 
the lirst is dry and has been polished with ^sand-paper. 
So far the pi'oeess is the same in all eases, and in the 
following reeipes it iwiist be uinh'rstood that this ground 
has been ajiplied. Kiib burnt sienna and Cassel brown 
fine with vinegar and apply with a brush, but not in too 
thill a state. Grain in the dark sjmts afti'rwards with 
(Visscl brown, and then put in the veins with a ])ioper 
broad flat brush, used by grainers for the piiipose, with 
downward strokes. Anothei’ and stifTc'r brush used Iroin 
below upwards serves for rejireseiit iiig the pores of tin' 
oakwood. Katiirally, the previous ajiplieations, rj/., the 
veins, must have been allowi'd to dry or tins process will 
smudge and destroy them. The nu'diiliary rays are thi'ii 
put in with the use of a stencil and a wet sponge, but not 
too wet/, or the wet will get uiuh'r the stencil plati' Oak- 
wood knots are done with Cassel brown after ap})lying the 
vinegar colour, and the year rings of the knots are jiut# in 
with" the sharply pointed side of a feather. Tlupsurroiind- 
ings of the knots are done witli^a featlier cut zig-zag, and 
the pores and veins of the knot in the same way as those 
of tlie wood itsidf. To imitate nature thoroughly the 
characteristic wavy marks are imitated on the proper 
places, wfiile they are still wet, with a brush 5 inches 
wide and f^th hairs at least 3/. inihes long, dipped in 
vinegar, andTinrshed and scumbled in the usual way 
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Bitu’it JUtik Imitation. 

Tlic oil mofiK-iit giouml is ^iiado sovoral slia(li's*lii||il^r 
Ilian lor oak mill at ion. Tim viiiogar colour is burnt sgi'iina. 
))ut ,ou* ratlici pale Liglil-coli.iii 'd ^j.irts arc then put 
in with a d<mij) sjunigc. and afl('»' the scumbling and otlft'r 
usual treatment oi t^ese llu' long pale marks are put in 
with .1 leathei rolh'V. Tl ' little Knots are imitati'd bv 
marks made with tin' tips of ibe lingei's ^wetted with 
viiu'gai lor the dark oiu"- C'assel browm is put on the 
ilnger-tips 

Aianui MAnginmo Iahtation. 

Tlu' oil gj'ound is soinrwliat darker jhan for oak A 
vinegaj’ colonj- of uiiburnt sienna is first applied, and linn, 
after grinding and sand-pajiei iiig, a fc'w ri'd s])ols an- jiut 
111 with burnt sumna and daik.'i ones witii Cassel lirown 
Tin knots are done as abovv' described 

WmiNut Imitation. 

The ground is still Marker than it is loi alder The 
vinegar '‘olonr is Ckissel brown, applnal i 'tl'.ei dark The 
dai ke^^parts are now imitated with mori' oi' wn, especially 
in the knots Tin' year ring of tlie knots are put in as 
descrilnd for oak, and the whole is m umliled m Mie usual 
way. 

#As soon as the colour is quite dry the wood is gone over 
lightly ^^]th Cassel brown, leaving out the dark spot^. the 
characteristic year rmg^ an put in, and the whole, is 
scumbled once more. 

Walnut klAJiguETlh' Imita^uon. 

TTere the oil ground iniisl be still darker. Tin' s})eeial 
gram is.niarked out with still darker Cassel Itowm, mixed 
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with'a little black for the darkest places. The paler places 
are done and then the darker. Finally the whole is 
seiviib'led lightly but thoroughly. 

Mahogany. 

^ Th(‘ oil ground is the same as lor walnut- marquetry. 
Foj’ ordiiiaiy mahogany we apply bui ut sienna, using more 
eoloiu- for the' dai'ker places, and also a little Cassel brown. 
The pale j)laees are worked in with a sponge. We thi'ii 
scumble and do the pores as for oak. For very dark wood 
(Spanish maliogany) the suilace must be gone over again 
with more sienna, )'ej)ca.ting all tlie operations • 

Spanish Mahogany Imitation. ^ 

Paint on burnr sienna, jiuttiug in llie plact's where tlie 
pyramids are to come sinnewhat dark('r. Tlu'ii give the 
grain with a sjionge and also the smootli places by the 
sides of tlu' pyramids The long streaks which occur in 
the pyramids themselves ai'c done wdh a stiff cai\l oi' 
leather. The whole is then scumbled and, when dry, gom' 
over oncili more with burnt sienna. The vinns which run 
over the pyramids arc either done with the jagged edge of a 
card or with a proper brush, and the pores as usual. A 
final slight .scumbling couqdetes the work. 

Pausandek ok Rosewood Imitation. 

The oil ground is a inixtuie of English red and ochre, 
the vinegar colour is Cassel brown. This is ajiplied thicker 
k) imitate the dark places, and the darkest d'l all ari' 
done with black. Veins are jmt'hi with the brush and the 
grain with a ^l!cathei,' as above described. 

ToKTOlREiSIIELL IMITATION. 

Tlie oil ground for light tortoise-shell is ehrome yellow, 
white-lead Und pale ochre ; that for /lark tortoise-shell is 
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Prussian blue, ochre, wliite-Iead and a little blacli; the 
vinegar colour is burnt sienna. With tlijs tiur lighter 
places are* lir^ made on th% oil ground aud sciim^ded. 
When thci^^ are dry the tilreaks are put m with a stencil 
plate .A^ith more burnt sienna, not too '^et. The platans arc 
Uien siaimbled with the stcmcil still iii place. Then all^w 
to dry, replace the stencil, not «|Uite in the same place, and 
go over the streaks so as to mat*' them darker, aud again 
.scumble. Apply the Ciussel brown a third time, but only 
here aud there. When tin.-; is dry, varnish tlie wood, and 
let the vainish dry till il is only just sticky. Then let 
the sinokef of a lamp come upon the dark placi's. Allow to 
dry completely and vaniish again Tiu'- varnish to be used 
pis gcxxl, quick-drying copal. Wlieft the varnish is quite 
dry polish with liiiely powdered lioiie •earth, aaid finally 
with leather. Tlit' copal will then have a durable lustre 
equal to that of the best shellac. 

().\K 1mit.\tion. 

The articles, the woixl of which is to iinibaV oak, are 
exposed t(/ the fumes*of ammonia in an air-tight^ chamber 
till fini.'^lied. 


KnoNY ImjTA' on. 

For tins we refer to our deseriptiou of black-dyeing. 
The best woods foi’ ebony imitation are pear, maple and 
white beech. 

To Give the Ai’PEAU-ani e of Wavy Peaiiwood. 

Make freshly burnt quicklime k) a thin paste with dilute 
ammonia. Make the wavy marks with^a brush full of this, 
Wctsli l.lu'in when dry, stain oi* dye at pleasure, and tHen 
varnish or polish •the wood. Another wa/#s to sprinkle 
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the.^^'ood with the lime ])aste, whereby it receives a line 
gpcekled appt'arance. 

liiBAri Mahogany Imitation (without Oil Okound). 

Make a very eoii<‘enl rated ileeoelioii of ri'al mMi(/gany 
sawdust and paint the wdute wmod several times over with 
it. After drying and polishing it. wdl ha* the lustre anJ 
colour of real mahogany. 


XIV. 

DYKINO WIIOLK BLOCKS OF WOOD WITH A 
PFNFTRATINXl DYF. 

This IS a very iistd’nl proee.ss. for in many branches of 
woodwork wood dyi'd through and through is j-eiinired. 
and that which is bought is rarely sufhciently ))enet rated. 
The few processes so far known will be here exactly de- 
scribed, and OIK' worked out by the author, which has given 
results which, for some wiKnl-trades such as tlu' walking- 
stick business, are extremely satisfact().ry 

The use of steam is essential to ensure the ])enetration 
of the colour, both during and after the black-dyeing, and 
full success depends upon that and ujion the choie^e of a 
proper dye. 

We will treat first of Andies’ ajiparatus This consists 
of a boiler and a dye-box, by means of which wo<xl l.l in. 
thick can be dyed through in twelve hours, and wood ‘J.l iA. 
thick in fourteen hours, and so on in proportiifxi. The 
wood is first thoroughly steanierl. in the dye-box till all 
its sap has bec,u exti\A<cted and the condensed water runs 
bright arid clear. The box is then exhausted with an air 
pump, and the htd dye solution is admitted. This is 
forc(xl into the cells of the wood by the exteinal atnfos 
pheric pressut'e and in time penetrates h completely. 
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Similar, but wit,li a few variations, is the proce^s^ of 
Gottheil and Aulfonnann of Berlin. They* enelose the 
wood in air-tifjlft eylmders, pum]) out the air from^tli^un, 
and then dTivi' in th«' d}*e solution under a pi'essuy' of 
about thirty atmospheres. With ordm^'y thickness, from 
thirty to sixty minutes will hnisli tlie [iroi'css, lint vciw 
thick woods of course tak(‘ longi i 

A rathei ditTerent imdliod is tha.l of Riefimbichler, 
which IS said to givt' tlie V(‘ry liest i epulis Tlu' ajiparatus 
consists of a boiler ind a cylindei to receive tlu' wood, 
which, hovv('V('r, is heated by a worm so that tlu; steam 
does not tfiucli tlie woral The boiler contains a stirrer 
capable of liol-h rotatory and up-and-down motion so as to 
(•roduce pc'rfect reaction between the^amtents of the boiler. 
In working this evlinder is Idled two-thirds full of the 
dye solution mixi'd with waterglass, tiU' wood is introduced, 
and the cover clostal aii-tiglit. Wlicn the air has been 
driven out by tin lieat of tlio norm through a valvi- the 
external pri'ssure bigins to force the dye into the wood 
What IS further asserted with regard to the facilitation 
of the penetration of tjic dye to llie interior of The wood 
by boring holes in it before treatment will hardly b(' taken 
seriously, even bv ])eople wlio aie only vcr\ ' .npm teidly ac- 
quaintttl wit.li tin' subject 

Here, •as well as in the above pi icc'^s, the black is got 
with logwood and a subsequent treatment witli }>yrolignite 
of iron. This method may be modilied by reveising it and 
using the iron salt first. 

Bortom Jeiiks has investigated tins dyeing system very 
thoroughly, and wi' apiitnd his chief results. He ob- 
tained — 

1 .ight warm grey with iiift-ato iron 

Dark warm grey with nilrato ''f iron ‘un^paralhii^ 

Kale cDhler gre> with ferrous sulphate. ^ 

lyrkcr cokler ja’cy with ferrous sulphate and [)trallin 
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Pale or dark colder grey with various strengths logwood and green 
vitriol. * 

D^ 3 ^rk warm grey with ferrous sulphate, Iogwo 9 d and parallin. 

Paler yellowish-grey with chroiuato of potash. , 

^)ark yellowish-grey with hich ruinate of potash. 

Fine yellowish-g’fty with bichroniate of potash and panfirn). 

Pale orange with logwood. 

Dark orange with logwood and parallin. 

Slate blue with aniline blue. 

Dark slate blue with aniline blue and parailin, 

Yollowish-violct with aniline rod. 

Dark yellowisb-violot with aniline red and parallin. 

Purple witli fuelisine. 

Dark purple-red with fnciisine and jiaralhn. 

The preeess is cjirVied out hy (irsl steam ing the, wocal, 
then making a vacuum m the steam (diest and then a<^l- 
mi thing tlie dye, whudi is at- onee sucked ii]) by the empty 
cells. The height eiiing of the shade is aftei’wards done 
virith fused para-ftin. The niethiKl has given admirable 
results on a large scale. *' 

My own researehes on the dyeing of large masses of 
wood wfcre carried out for hltmk^ through-dyeing in the 
apparatus as above described. The novelty which 1 intro- 
duced was the use of certain chemicals which make the 
wood still more ready to take up the dye* throu^^i great 
thicknesses, but which will not injure the material or the 
wood, or alter the struetur(‘. 

I have found the best reagent to use for this purpose to 
be a strongly alkaline solution of 75 per cent, soda Turk'ey- 
red oil. Although the beauty of the colour was^Aot much 
improved, the penetration was made very much greater. 
The logs we^j^i firsts steamed without pressui'e and then 
dyed with a mixture of the ^Turkey-red salt and logwood 
decoction. The npeond treatment, with pyrol ignite of iron, 
i’s preceded by anotber steaming. For some purposes the 
iron salt canM}c rcpla(!cd by a solution of nitrate pf copper 
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of 36 ck-g. B. This also gives a very beautiful black and 
the choice between iron and copper is simply a matter of 
taste. 


XV. 

VAIkNlSIlES AND 1‘OLISIIES 
Varnish is a name ]^sually eaijdoyed to denote' any kind 
of application mti'iided li ])r<Kliue a level ami shining 
surface. They are eoniinonly used for giving a lirilliant 
appearance' to pigments. For our purpose's we sometimes 
use oil varnishes. These are made ol vegetable oils, which 
dry nat.uiiilly and are im'rcased in their siccative properties 
by artificial treatment. This at the same time makes the 
faniisli more brilliant The non-falfy varnishes made with 
mastic, saiidarae.h, benzole, copal and amber, and asphalt 
are, however, ol more importanei' to us 

The art of making varnishes consists in dissolving the 
resins in suitable solvents and getting a perfect combina- 
tioirof all the ingredients. The solvents used must be such 
as will evaporate quickly after the varnish has left the 
brush, and the resin jiiust be left as a transparent coat, 
elastic .'iiough to keep whole and uiihioken. We think 
we slyill best meet the wishes of the reaif j* by proceeding 
at oiice^to give the bi'st rc'cipc -. 

I^Inglish roLisu. 

The so-called English polish is of remarknbhi durability 
w'lion niaitc according t.o the Kiiglisli roci,.o and with gooil 
copal, ^hal made in Germany is usually its equal in ap- 
pearance. but far iufcrii* to it in durability. 

Take of — 

Shollao 

(3epal . 

Dnif'iin’s blood . 

Vni-v stii'omi sfiril 


25 oz. 
t) „ 
*b „ 

V-o , 
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Jf light wood is to bo polisliod the dragon’s blood is 
oiiiiltod. Tt IS a groat inijjiO'VoiMoiit, howevor, for dark 
wood.' Tlio sliollao and Klragon’s blood ^ dissolve in the 
spirit without diffi(‘ully, but the oopal requires a prelimin- 
ary troatiiiont ludhia* it will do so. This (‘onsists ir mixing 

in ])owd{'r with throe times its weight of tinely powdered 
glass or chalk It is then jiut by itself with half the 50 oz. 
of sjnrit in a (hok on the sand-liat.h and kept warm. The 
ilask should Ix' frequently shaken. When the spirit 
has assumed a dark yellow eolour and a few drojis of it 
turn water milky it is d(M*ant('d and K'jilaeed by tlu' other 
half of the sjiirit. The seeoml (‘xtraet is. of eoursc*, weaker 
aiul jialer. The two lots of s})int ari' linally mixed and 
used to ili.ssolvi' tlu' other ingj'edients with the aid pf 
gentle lu'at. It. is raie not to get perfi'ct solution when this 
method is miiplovt'd. 

A polish thus pri'pared will endui'e eonsiderable heat 
without losing its lustri', and lasts well on furniture in 
(onstaiit use. Hut if made wioiigly. or with inferior eo])al, 
the results will In- very differmit. and ai’tieh's polished with 
it will soon lose their lustre in tiu' sun or near a fire. At 
tlu‘ same time it will get soft and eolleet dust, whieh will 
quite spoil its a])])earanee and can only be removed by re- 
moving the polish itself 

This metluKl of preparation has naturally the advantage 
ovei- one consisting of a mere digestion of the resins with 
spirit. The .surface of contact ofTered by the copal to the 
spirit IS increased by the admixture of chalk or glass, and*if 
the spii’it IS not (juite strong enough, the chalk extiwets part 
of its water. If the polish is to b». made in large* quantities 
a large green glass 11.. sk should be kept handy, and should 
be thin, So as to be less likely to craek. To avoid the same 
danger it should be gradually heated, and put on the sand- 
bath bi'foie the heating of the latter is liegun. The flask 
can then be bi'ated to lioiling without rfsk. The sa^nd used 
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niust. br ^jfU'cl, ;is <ln' prci.rTicc of shnu-^ <'a»isis iiiifcyi.il 
healing, an^l pi’ohahly tJie rracking of the 4^1ass The 
flask niusl nut be tilled too Jfiill, *1)111 room for the ('X|.lliiii^oii 
of the contents allowed, and so as to j)ermit of llu'^eon 
tents J)e 1 ng shaken 

Experience has sljown tliat srd'< wood wants thiekif 
])olisli than liard woo<^ If too ihnk. the polish is diluted 
with .s])ijit ; if too thin, it i thickened with a solution of 
shellac in spirit The addition of sandaraeji oi inastu* 
increases neither the bistre nor the dniabilil\ The polish 
nmst never bi- applied till the suifaci' has hei'ii carefully 
sinoothi'd 1 )y the usual ju'oci'sses. using last of all soft 
])uniice steejied in oil The oil is i 'moved and the last 
tfnish given to tlie polish by nu'aiis oT a nibbing with brick- 
dust. The ])olish can then be laid on * This is done by 
soaking a pad of several folds of wooiaui cloth in tlo' lupiid 
and then enclosing it in a pien of calico first oiled with 
linseed oil. The whole is held in the hand by the coriu'rs 
of tlie calico and applied to the work with a ciii'uhir move- 
ment till the whole surface has been done Fresh oil mint 
bo put on the calico ij it begins to stick to tlu' Vood, but 
the polnh is only renewc'el when the lirst ^-vi])ply n ex 
haustiMl. Befoje the pad is put away alt( ne li must be 
well cTeaiied with spirit Whmi th^ jiroiH'i lusiie is iiro 
duced the surface is dried and trees' f'.nm oil by ibe bglit 
appiieation of a cotton cloth The oil is ueec'ssary to knp 
the pad in proper eondition, hut as too mio-li ot it luti'r- 
feres with the polishing it must he used with discretion 
Altlu^igh the application of furniture jiolish may sei'Ui 
easy, it nevi'rtheless ri^uires great experience, and even 
very skilled workmen often have gia^t difikadty with very 
soft woixl It is a good pUn ti^^give such wood a’preljmin- 
arv soaking in glue-water to stop uj) thg'pores.^ The polish 
must he applied, Joo, iu eoiisiderahle (jiiautily after flu' 
glue iif dry and the wo<mI has been smootiied as above 
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dir<‘c'ted. Tlu* first a-pplication of thr polish is *11011 made 
without refe/ciice to lustre, and is followed hy a seeond 
poV-shiiig, first with punii<;e apd water, and then with 
pum'ce powder and oil, and finally with the briek-dnst. A 
second and slight .application of the polish will then suffice 
tAi give the desired result. 

Turned goods are polished in nerrly the way we have 
described. The whole process is carried out on the lathe 
itself. Afte- smoothing with fine glass paper, followed by 
the use of powdered pumice and oil on a woollen rag, the 
superfluous oil is removed with tripoli or buint hartshorn, 
and the polish is appliexl with the pad. Small articles 
which would lose their sharp edges under the action of 
powdered pumice are smoothed with pieces of piimiee-stom' 
cut into the proper shapes. Care must be taken to move 
the pad to and fro horizontally, or the wood being heated 
by the friction will soften the polish, and so cause the pad 
to remove it again. This also hinders the proper action 
of the })ad, as it clogs the rag and prevents the free exuda- 
tion of the polish. While the pad is being rotated with 
one hand a finger of th(‘ other shoald be applied to the 
wood just opposite* to it. The friction against the skin 
increases the lustre, and the feel tells the workman whether 
he is applying too much or too little pressure wit.h the pad 
or rubber, and the removal of superfluous oil is faeilitati'd. 
After the drying of the polish the last lustre is given with 
a new application of pumice and oil. Tn this way as gcwi^J 
a lustrp can be obtained as with any copal or amber varnish, 
although naturally the polish is not so durable as that 
given by those varnishes. 

With regard uO the means of presei ving the lustre of a 
polisLed article and kecpp.g it from injury, it must be 
rqjnembered jtbat ifeowes its beauty to the smoothness ajid 
closeness of itsjiurfacc, whereby it reflects most of the light 
which falls u]hm it, Thesi'. jiroperties aiA* prodiuredliy the 
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polish, Tills 11]) a-ll inequalities and [uvsciits a siSot>th 

compact exterior. JH'iiee all liquids eajiahle lof acting on 
the polish miist-*l)o kept away, %uch as spirits of allltiiids^ 
If such a liquid is spiU, on a polished surface it dissolves 
soine^»the polish and the water it cc«tams precipitates 
the resins from the solution causing a whitish inarll 
Water alone does no l^rin, unless it is applied to the sur- 
face wln-n the latter is warui through exposure to the sun 
or a Tire. It is then liable to iiijuie the lustr|' and cause 
a more or less opah'seent (.r coloured a])pearance. The 
reason of this i> that the heat opens the pores of the polish 
and enables them to admit the water, lienee the siirfat'c 
no longer retiects the rays of light uniformly. One must, 
therefore, be very careful when ^lobslnxl furniture is 
brought from a cold iiito' a hot room not tu wipe off water 
which condenses on it. but to allow it to evaporate. If 
polished wood has to be cleaned with a wtd- cloth it must 
never be rubbed or Uie heat dt veloped by friction will oik'ii 
the ‘pores and admit the water, and also make the surfai’c 
apt to collect dust. 

A simple solution of .shellac is often passed off as English 
furniture-polish. It is simply made by making a solution 
of the shellac of the desired strength liy /arming with 
spirit ‘•it is much less durable than the genuine article. 


Amhkii Varnish. 

AiuIk'I- has kmt; Im-.'Ii used for Viunish-iiKiknig, hul- 
ci"htv jears ago fi'w possessed ll\e ieei])e, and these 
cliargecrvery high priefs for Ihe varnish. The varnish 
must only he applied to a ijerfectly'uniforfii and smooth 
surface. All cracks and simal^ holes must be eare.fully 
stopped with a priming, and when Ui-jl. is perfectly dry 
the now uniform surface must, be imule qiiiU; smiKith with 
n,i,i,!ee..eti'. The best results are got by eiri.ular luhlnng 
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witji ‘punncr, eir.. in ii dry ami viiry liiu’ly powdyrod «talc. 
TIh‘ snrl’acc iis llicn \vip(‘d Ht'an willi a damp Hjamgc and 
car^fudy dried with a soft cloth. If a very superfine 
snio<^, tiling is desired, a rubbing with stare* li powder may 
be given last befc,::r the application of the sjiongT!./, The 
vi. K>d IS then gone over with glue-water, oi- with a body 
colour of white-lead and glue, and is„tlien, when dry, ready 
for the varnish. 

The best .recipe for amber varnish is 

Amber 10 oz. 

Pure oil of (.urpentine . . . . 15 ,, 

Boiled oil 5 ,, 

The coarsely powdered amber is witted with some of the 
turpentine in a glazed Vessel and left covered over for a few’ 
hours The vessel is then moderately heated over a fire, 
and its contents are stirred with an iron spatula till thor- 
oughly fused. It is then allowed to cool partially, and 
the rest of the turpentine, first made hot, is stirred in. 
The vessel is then returned to the fire, and allowed to froth 
up once or twice, when the linseed oil is slowly added 
boiling liot. The finished varnish „ is filtered while still 
warm through a plug of tow. 

The wood, after smoothing and soaking in glue, receives 
two coats of the varnish, and thereby acquires a bdautiful 
lustre. The varnish coat can, however, not be fuither 
polished. If the wood is light in colour varnish must be 
used for it made of the finest and palest amber, but for 
darker woods varnish made with the darker kinds of amber 
will do perfectly w'ell. 

Much depends on the purity df the ingredients of the 
varnish. The t«niber* in particular must be cleaned from 
all (tlirt knd impurities before i iolut ion as they cannot be 
thoroughly pot rid(,of afterw^ards. It should be washed in 
lul^ewarni wat^er, and dried in the sun Jn places free from 
dust and fuiAcs, because amber absorbs them. 
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Tlic a,uiber may also bo inoltod ni a coppor vessol.' ^Tlio 
oloainoss oi tlio varnish usually dopoiuls oij that of tlio 
liiis('('d oil^isofl* so that tlio oiJ must bo carofully ox\m^nod 
first LinsT'od oil adulti'ratod with rape* oil is also to bo 
avoiding, as tlio varmsli niado with it dr^.‘S miioli too slowly. 
If tlu' iijipoi-tuiiit V pr»*s('nts itself of buyiiii; a roallv i;<4d 
oil, a larj^i' stock sliould bo laid iii. foi tlu' oil lUijU’ovos 
j.^ro,il!y by ki'ojiin^. and c \l oil makes by far tho host, 
v^arnish ()n ki'opinp, it deposits its mucilaginous and 
colouK'd partich's, and bocoiiios mm-h jialor aaid of far 
su})(‘i'ioi (piaiity. The oil should be drawn ofT every yoaj- 
into a. fri'Sh vossi'l. and tho si'dimoiit. loft behind in the old 
cask cleaned out and tin own away, or lietter, used mixed 
•villi lard for cait -grease, or for ])aihtiiig over eoarse wood- 
work exjiosed to the weather. Tlic' gam in tlie quality of 
oil by keeping makes up for the los.- of tlu' wmght of the 
sediment twiee ov<'r. Boiled oil from fn'slily jiressed raw 
oil is hardly ever eh'ar, and amber varnish made with it is 
listless witli light colours, as it darkens them and gives 
them a dirty yellow hm* 

The boiled oil used, in making amber variiisfl must he 
made from genuine crude oil Tlu’ oil may he puriiied to 
a largo extent before’ boiling it by ehniiii,.,., it wiUi watei 
for a# Iiour Tlie water and oil aie tin " allowi'<l to 
sepal ate, and the dirty water is ruo off Tin whole pro- 
cess IS repealed with more water .is long as it is obvions 
that the water is removing dirt. 

• The boiling is doin’ with lithaj‘ge, sugai of h’ad, oi^ white 
vitriol •Although raw oil is usi'd for eoaise work in the 
opi'ii, it. IS Ignite niisnitahlc' foi making amlnr varnisli, 
]iartly bee, nisi’ it dries so slowly anfl»])art I because it does 
not- go so far. 
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f Copal Oil Varnish. 

Tkke of — 

♦> 

Goa} ^ely powdered coj)al . , . , . ' . ' 24 lb. 

*' ^ure oil of turpentine . . . . , , 2G „ 

Billed oil 

Tf c copal IS wetted with some of the turps in a glazed 
earthen vessel and put over a fire to melt. As soon as 
fusion begins it is stirred with an iron rod till it is com- 
plete. Then^the oil is put in boiling hot, a little at a time, 
and the fire is increased to make the varnish boil up once 
or twice. The vessel is then taken from the fire, and 
when it has cooled enough the rest of the oil of turpentine 
is stirred in. Then strain into a warm barrel. Before 
this varnish is applied, the wood is soaked with weak^ 
glue-water or with* boiled oil, and when this priming is 
quite dry the varnish is put on with a brush. One coat is 
usually enough. If a second is necessary, it must not be 
applied till the first is dry. When the varnish is dry the 
surface is smoothed and polished. ^ 

Cff.uposiTioN FOR Preservino Furniture. 

Take small pieces of wax, white or yellow, and add to 
it as much oil of tui’pentine as will make a thick pasty 
solution. Rub the furniture with this and then polish 
with a woollen rag. This process will restore articles of 
walnut, marble or varnished metal to their pristine 
brilliancy. If it is to be used on red articles, the turpen- 
tine must be dyed deep violet with alkanet before the wax 
is mixed with it. The alkanet is simply soaked in the oil 
till the desired colour is produced. For mahogany this 
colour must nof be to6’ pronounced, because the wood itself 
browns with time. Cherry 'woc^ does not, however, so that 
the turpentine mus*'be strongly dyed when used for making 
composition for this wood. 
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Only a*8ina.ll piece of the composition, about the sizh of 
a bean, shotnW ^e used at a time, or very lohg rubbing is 
necessary. J[t is best to nepeat the operations of rubi^ir»|^ 
with composition and with the woollen idoili, as a better 
lusti’f> IS then «ol. A final nibbing with a bit of old s^t 
linen is to be recommended after tne woollen I’ag has been 
used. The conipositicm can lx* b«»ught ready made. 


THE END. 
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Aiiiirj’MTN, 7?. 

Acids, 1. 

Acid 71 . 

— vclTow, (K). 

Alder, iniitahoi), j-l'.j. 

^lizantic Idack, 7/>. 

— bliK’ T)!). 

— !)liic S, (>9. 

-- bmwii, 7.''i. 

C\illllll(', 

— d\ c^ (Ml wood 140 

— oriingo, (i7. 

— reds, (U. ^ 

Alkalies, 

Alkali blue, 

*3- brown, 74 

oraiiife. 07. 

— red,(i.> 

-- ^ el low, 07. 

Alkaiiel rooL, 117. 

Alum, IH 
- aninioiiia, b'^. 

— bunit.19. 

(diioliie, iO. 

— ell bn . IS. 

— iioii, 10 
pola-ib, IS 
'.Oll.l, 1 ’ 

Alumina, IS 
-- ae ^tgle of, l50. 

sul|Miati’ of, ’10 
AluiiK'ii Tistiim, 19 
Amber \aniisli. IbO. 
Ammoma, 9 
Aniline 02, 

blink (( rode(fro\ ), 120. 

— blut , 07 

brow 1 ® 74 

— era \ , 7 1 . 

— eicen. 72 

— oiaiiee, 00. 

— puride, 70 

— - \ el low, 00. 

— luVes, SO, 

— gfal-colonis, 7b. 

AnmitliO, :}1 

Antliracidwe, 04. 


■Vutliraeeue, brown, 7 5. 
erei'ii. 74i. 

Miib'l., 7’- 

Arlifi •lal stone. d\ein,e, 01 
' iiiHmnie. (m 
A ll -ai tni, 0(> 

A/.o lU'id yellow, 0(i. 

— li'uo. 00. 
viob't. 7 1. 


I liMtei i!ii\ rool, 10 
IblsK blues, OS 
I Ken/idinc bliu', 00, 
i - red, 01 
' - yellow, tt() 

! llen/oa/ur'’ e, 70, 

' Ill'll/, (' brow n, 7 1 

' eV('( >1, 74. 

I 111 n/opuriMirme oj. 

‘ l>t rim blue, ;» » 

— blow 11, 71. 

Ilin h biirk, innta.l.i(>ti, I 10 
l^)isim'ick l)rovvn, 74 
liiblici -almond oil, yit lui, 7 
Black hlkl'S. S2 
! Blue lakes SI 
— I yon> 0^ 

1 - lumiere. o^ 

I Bone bleaelmm ’> 
j (B I 'lie blue, 09 

. -own, 100 
bl,icK,9.7 

- eUVV, 1(11) 

1 — j-reeii, 90 
led, 97 
violel, 99 

\ el low, 9s 

; Ibirax, 9. 

1 Jira/il wood, 20. 
j 4}ienieitj^reen,37S. 
j Brilliant croceine, 0 ! 

, doneo, Jid- 

green, ^ 
j — yellow ,T>7. 

; Bron/o, 47 

! BrinlfH'iek eieeii.riS 
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CADMlt^M, 61. 

— nitrate, 61. 

— yellow, 61. 

Campop 4iy wood, 4:1. 

(X-rVazol yellow, 67. 

Cardi»'al red, 6il. 

Oarniiue, 83. 

Cl^oine alain, 10. 

— green, 55. 

— mordants, 28. 

— orange, 57. 

— rod, 57. 

— salts, 22. ^ 

— yellow, 56. 

Chromic acid, 28. 

Chrysamine yellow, 67. 
Chrysoidino, 66. 

Cinnabar, 52. 

Citric acid, 6. 

Coal tar dyes, 62. 

Cobalt staimate, 51. 

Cochineal, 88. 

Composition for furniture, 162. 
Copper amnion iaoal oxide, 17. 

— chloride, 16. 

— sulphate, 15. 

Cresotine yellow, 67. 

Croceine, 68. 

Crystal vmlet, 71. 

Cuba fuHtic,f85. 

Cudbear, 82. 

Cutch, 48. 

Dmti.ia violet, 71. 

Delta purpurine, 64. 

Diamond green, 72. 

~ magenta, 62. 

— yellow, 67. 

Dorothea viplet, 71. 

Dyes, artifici al, 62. 

— natiyal, 20. 

Ebony, imitation, 151. 

Eosine, 68. 

Erytbrosine, 68. r 
Excelsior brown, 78. 

Fast blue, 69. . 

— 'trown, 78. 

— green, 72. 

— red, 68. 

, — yellow, 66. 


Fat-soluble aniliin- dyc|j, 75. 
Plavopurpurine, 64. 

Puchsine, 62. 

Furniture polish, 1.55. 

Fustet, 86. 

Fustic, 85. 

I 

; Gallkink, 71 . 
i Galls, 45. 

Gambier 44. 

I Garnet red, 62. 

; Gentiana blue, 6S. 

I — violet, 71. 

! Gold chloride, 27. 

1 — salts, 27. 

I Gray dyes, 74. 

' Green dyes, 72. 

' — lakes, H], 

Haematki.nk, 41. 

Heliotrope, 71. 

Hessian purple, 64. 

— violet, 71. 

— yellow, 67. 

1 Hofmann’s violet, 71. 

I Horn, bleaching, 100. 
i — button dyeing, 108. 

— dyeing black, 101. 

1 1 l>hu^ 104 

' — - brovsn, 104. 

I — — gVay, 104. 

1 green, 105. 

red, 105. 

I yellow, 107. 

■ Humboldt blue, 68. ^ 

! Hydrochloric acid, 4. 

ImitatiOjN of tortoiseshell, 150. 

— of woods, 147. 

Indamine blue, 69. 

Tnda/in(‘ blue, 69. 

Tndigo, 40. 

~ ayiifieial, 70. 
Indigocarmino, 4l! 

Iodine green, 72. 

1^1, acetate, 14. 
nitrate, 18. 

— pere'iiloride, 18. 

— persulphate, 12. 

— protoch bride, 18. 

— protosulphate, 11. 

— pyrolignite, 14. 
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|ton, tartrate, iS. ^ 
ivory, et^idfe, 119. 

— bleacniiig, 111. 

— dyeings n2 

Jet black, 75.^ 

Knopi'E^n, 40. 

Lac dy^, 82. 

Lakes, black, 82. 

^ blue, 81. 

— brown, 82. 

— red, 81. 

— violet, 81. 

— yellow, 81. 

' Leipzig green, 59. 

Light green, 72. 

Logwood, 41* 

— extract, 48. 

Lyons blue, (>8. 

Maddek, 81. 

Mahogany, imitation, 147, 150, 1.' 
Malachite green, 72, 

Mandarin, yellow, GO. 
Manganese salts, 27. 

Marble, coloured designs on, 90. 
~ d^’cing, HH. 

l,la,<,k, 90. 

blue. 85. 

brown, 89. 

— — green, 8G. 

orange, 89. 

red, 84, 

•^olet, 85. 

yellow, 80. 

Maroon,^! . 

Martins yellow, GG. 

Massicoi, 48. 

MauvciiH', 70, 

Metal lisiug horn, 107. 

Mctanil \ellow, GG. 

Metbyleni; blue, GH. 

Methyl green, 72, 

— orange, GG. « 

— violet. 71. 

Mineral blue, 59. 

— green, 59. 

Mitis green, 59. 

M^e Imjwn, 78, 


Mimetic gold, 51m 
Mountain green, 58. 

NAPriTiion blaek, 75. 

— yellow, GG. 

Maples yellow, 48 
l^av\ blue, G9. 

New blur'. G9. 

-- gray , 74.^ 

— gcei n. 72. 

— - red , G 5. 

— v.oU‘t,71. 

I — Vir-toria green, 72. 

I Night hluc, G9. 

I Nigrosmo, 74. 

1 Nil.! hluc, (;9. 

! Nitric acid, 4. 

I Nitro-ali/.arinc, 07. 

Nitroso dyes, GG, 

Nordhaiisen sulphurir- aciu, 

1 Oak, iiffftation, 148, 151. 

Ochre, GO.^ 

)2. Oil green, 

— copal varnish, 1G2, 

01i’'e green, 72. 

Opal blue, G9. 

I Orchil, 81 . 

1 — dried, 81 

— extract, 82. 

1 — red, 82. 

Orpimeiilr, 54. 

Oxalic acid, G. 

Paicis blue, 58 

— green, 59. 

1 , aco > lilue, G9. 

Perkin .> Mo'.ei, 70 
Persian berries, 89. 

Phenylene brown, 78 
Philadelpliia brown, 78. 
Phosphine, GG. 

Phloxine, G8. 

Picric acid, GG. 

Polish, English furniture, 1^5. 
Ponceau, G8. 

Potash ^alu in, ^8. 

— bichrouiate. 22. 
-•^clirom^ 22. 

— porma^inate, 27. 
Primula, 'nL 
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INI)EX. 


< 

Primuline yellow, 67. 
Pi*ws8t3bti'bhio, 58. 

L^y/btiiu' scarlet, (>1. 

t^lUKliC^’KlNK, 87. 
ilion, 87. 

Qujmoliiic vollow, (>0. 

ll^HLCAK, 51, 

ItL^sniatc colours, 70. 
licsorciu dyos, (18. 

Ulu)daiuinc, (18. 

Hosa/urme, (14 
Kose Bciiji;al, 118. 

Kc‘(l blue, (11). 

- lead, ID 
1 ted Wood, liD. 

Itcd lakes, SI. 
llo^ewood, iiiiitalion, 1-7(1 
Itoii^e, ()1 . 

Hiibiiu' led, (12. 
linb\ \iole!., 71. 

o\\ i:i!, .5.7 
Milfroji, .5 1. 

Safraimii , (12. 

scat let, (12 
Sandalwood red, -lO. 

Si'iJ I let retl, (12 
S( lieele's ^reeu, .7D. 

Sidiwi'inhirl ,t;reeii, -71). 

Sbelbu, 1-7.7 
Silvi-v Dll rate, 27 

- .sails, 27. 

Smalls, ID 
Soda, !ilmu. 18 

alum mate, 20. 

— bichromate, 22 
borate, D 

— ^ carboiiati'. S 
eaustu , • 

- jH-rmaiif^aUiite, 27 

- slh.-etAd). 

Spanisti iiliibof-aii\. luiitatiou, l.''>( 
- while, 47 

Slone, to d>e aitihe,m.l, DJ. 
Sulphuiie a-ful, Knelish, 1. 

^.'A»’dhuusen, 2. , 
•Sulpliurous arid, 5. 

Sifl^*aeh, 4.7 \ 

Swedish {;reen, .7Dj_^ 


II^ARTAIIIC w. 

I Tartrazine, 0(1, 

; Thioeatt'ehine, 74. 

I 'rhinHavc'ine, 07. 

I Tin, 21 . 

I — nitrates, 2 . 7 , 

I — hytlrated oxuh^, 24. 

; — o\ide, 21. 
i — ]H‘r(dilondo, 24. 

” protocdilcjride, 21. 
salt, 21. 

M’ohiylene brown, 74, 

; — orange, 07. 

Tortoiseshell, imitation, JOO. 
Turmene, .8.8 

I J-TIIAM MIINK, .71, 

Vahnishk.s, 1-7.7 
\7'getal)|(' ivorv, lOS. 

-- — (lV(Mll-, lOD. 

Vt>rdigris, 17. 

\’t‘suvine, 78 
Victoria Id tie. (ID. 

— \ el low, (1(1. 

\'ienna gn;en, .7D. 

Vndel lakes, Hi . 

Wm-m’t. imitation, 1 IS. 1 ID. 

Wutei'glass, 

Wavv jicarwood, imitation, 1-71 
, \V(dd, 88. 

White lend, 10. 

Whitening of liorn, lOO. 

— of hone. D8. 

W<K)d stiiiiuiig, 122. 

hlaek, 12.5. 

1,1 gc. 1S.5 
- brown, 12H. 

gni\. 127. 

— — green, 18K. 

- red, l:51. 

vndel, 181. 

— -S.dliAv, 187. 

XlP^i.ow lakes, HI. 

, Zaffuh, 4D. 

Zine white. 







